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FREQUENCY COVERAGE A 
3.5 - 4.5 MC YOU DON'T SETTLE 
6.5- 7.5 MC FOR “PARTIAL” FRE- V 


13.5 -14.5 MC QUENCY COVERAGE 


EXCITER / TRANSMITTER | 27-270 Sy 


POWER INPUT: 200 watts PEP on SSB I 
ONLY ONE TUNING CONTROL- THE VFO 175 watts on CW,FSK, PM 


100 watts on AM L 
CHOICE OF: LSB, USB, AM,PM,CW, FSK A 
INVERSE AUDIO LIMITER B 
PERFECTED AUDIO FILTER 
POWER OUTPUT CONTROL 
SILICON RECTIFIER POWER SUPPLY L 
2" MONITORING SCOPE 
LOAD MISMATCH PROTECTION E 
DOUBLE HETERODYNE CIRCUIT 4 
NEW MIXER CIRCUITS 
CARRIER SUPPRESSION: At least 50 DB, N 
REGARDLESS OF PRICE... SIDEBAND SUPPRESSION: 50 DB, 
THE 200V IS THE STANDARD OF COMPARISON GAL UATICH ACCURACY: KC. 


UNWANTED MIXER PRODUCTS: Down in excess 
of 50 DB. a 
AUDIO RESPONSE: Approx. 200- 3800 Cycles. OW 


OUTPUT inherently matches lood impedances of 
WRITE FOR NEW BROCHURE 52-72 ohms. 


Central Electrouces, 7. 


1247 W. BELMONT AVENUE ¢ CHICAGO 13, ILLINOIS 


IN CONSTRUCTION, WORKMANSHIP, EASE OF 
OPERATION, STABILITY and AUDIO QUALITY. 


pubsidiary ae 


—————— ...For your convenience here 
is aie latest list of OCDM certified 


TMC Equipment by classification... 
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OCDM ITEM TMC MODEL TMC BULLETIN NO. 
OCDM R-02 GPR-9ORX SSB 205 
GPR-9ORXD SSB 205 
OCDM R-04 GPR-90 SSB 179 
OCDM R-16 GPR-90 SSB 179 
GPR-9ORX SSB 205 
GPR-90RXD SSB 205 
OCDM T-32 GPT-750 SSB 227 
SBT-1K SSB 237 
OCDM T-32 CW SBT-1K SSB 237 
OCDM T-32 SSB GPT-750 SSB 227 
SBT-1K SSB 237 
OCDM T-34 GPT-750 SSB 227 
OCDM SE-100 MSR-4 SSB 196 
MSR-5 SSB 196 
MSR-6 SSB 196 
GSB SSB 194 
GSB-2 SSB 194 
PAL-350 SSB 215 
SBE-2 SSB 195 


E TECHNICAL MATERIEL CORPORATION 
MAMARONECK, NEW yo 


AWA, ONTARIO * ALEXANDRIA, VIRC 


GAR LAND, TEXAS 


NEW 


Us 


6 METER 


TRANSCEIVER 


A Compact, Top Quality Station for just $119.33! 


CHECK THESE EXCLUSIVE 99'er FEATURES: 


@ Dual Conversion SUPERHET with Squelch, Noise 


Limiter, S Meter, AVC, 
®@ Low Noise RF Preamplifier. 


@ Stable — Selective — Vernier Tuning — 


Built-In Speaker, 


® 8 Watt Crystal-Controlled Transmitter, 


@ 9 Tubes and Rectifier — 14 Tube Performance. 
® Completely Wired and Tested with AC Power Supply. 
@ 6/12 Volt Mobile Adapters Available, 


( Leg. LABORATORIES 


504 ROUTE 53, MT. TABOR, N. J. © OAkwood 7-6800 


Ask your Clegg Distributor (listed below) for full information. He'll be glad to serve you, 


Arizona 
Southwest Electronic Devices, Phoenix 
California 
Henry Radio, Los Angeles, Severns, Hemet 
Western Radio & TV Supply, San Diego 
Mission Hom Supply Co,, Riverside 


Connecticut 
Kaufman Electronics, Bridgeport 
Delaware 
Delaware Electronics Sup., Wilmington 
Florida 
Amateur Radio Center, Inc., Miami 
Ilinois 
Allied Radio, Chicago 
Indiana 
Brown Distributors, Fort Wayne 
Van Sickle Radio Supply, Indianapolis 


lowa 
World Radio, Council Bluffs 
‘onsos 


Ke 
Acme Redio & T. Y., Hutchinson 


Maryland 
Key Electronics, Wheaton 
Massachusetts 
De Mambro Radio Supply, Boston 
Radio Shack, Boston 
Graham Redio Co., Reading 
Michigan 
Purchase Radio Supply, Ann Arbor 
Radio Parts, Inc., Grand Rapids 
Missouri 
Henry Radio, Butler 
Walter Ashe, St. Louis 
New Mexico 
Car Parts Depot, Roswell 
Valley Engineering, Los Alamos 
New Jersey 
Federated Purchaser, Mountainside 
Terminel-Hudson, Newark 


New York 


Termipal Electronics, New York 
Horrison Radio Corp., New York 


North Corolina 
Dolton-Hege, Winston-Salem 


Ohio 
Universal Service, Columbus 
Sternbergs, Inc., Cincinnati 
Oklahoma 
Radio, Inc., Tulsa 
Pennsylvania 
Tydings Company, Pittsburgh 
Eugene G. Wile, Philadelphia 
South Carolina 
Dixie Radio Supply Company, Sumter 
South Dakota 
Dakota Supply, Yankton 
Virginia 
Key Electronics, Arlington 
Washington 
Radio Supply Company, Seattle 
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_..de W2NSD 


(never say die) 


May Votes 


Angel W2NQS took an early lead in the 
May voting and kept increasing it to a total 
(so far) of 1782 votes! The Big Technical 
Article (Staff) placed second with 1435 votes. 
I’m real proud that our technical articles are 
so well received. This bodes well for the whole 
basic concept of 73. G4 Zed Smith was third 
with 1119 votes. A few mild grumbles about 
this issue being a little light may be the result 
of our having nothing much for VHF this 
time. 

The June votes are piling up for Bill Ashby 
K2TKN and his Abe Lincoln two meter an- 
tenna. If you haven’t voted for June yet please 
send in the card quickly. 


Breaking Even 


One of the first in-person questions I get 
at conventions, as I mentioned a few months 
ago, is how’re we doing? That break-even point 
that we were aiming for turned out to be 
very flexible and has been following us very 
closely. Sometimes I think it is preceeding us, 
but a tote of the accounts receivable put it 
back in place... if we ever get some of the 
receivables. 

Our biggest problem is the prodigious 
amount of work to be done. Two of us are do- 
ing the same work that is full time employ- 
ment for from 15 to 20 people on other 
magazines, plus all the extra work involved 
in getting to every major convention and many 
smaller hamfests, keeping up a steady stream 
of promotion to possible advertisers and parts 
distributors who should be selling the maga- 
zine on their counter, and little additional 
chores like our monthly postcard which has 
to be octsected and sorted. 

I’m not pushing for sympathy so much as 
maybe a little help. I have to admit that so 
far we have been working just for the fun of 
it, with all of the proceeds going to authors 
and our printer. If you’re within commuting 
distance of our office (?) and have time on 
your hands we can keep you just as busy as 
you care to be. Some of the available chores: 
cutting and sorting those readers request 
cards; counting article yotes; bookkeeping; 
filling back issue orders; addressing stencil 
changes; keeping the HQ station on the air; 
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emergency trips to New York City; processing 
subscriptions; typing subscription stencils; 
sending out promotion letters; invoicing; state. 
menting . . . plus lots more. Any takers? I 
thought not. 


Looking Ahead 


The topic for today is the Geneva Con- 
ferences. Before I plunge into the matter at 
hand I would like to just make a word of 
explanation: please forgive me for being 
rather terse. It is against my nature to carry 
on at length about things. I get a bit worried 
when I find that I have written about some 
event, taking perhaps a page to cover it, and 
then I read about the same thing in another 
magazine where they have made a six page 
article on the subject. I suspect that the six 
pager carries more weight even though it may 
say the same things that I did. So, on to 
Geneva. 

We went into the 1959 Geneva Conference 
with much forboding. Many countries had 
announced plans for cutting back the ham 
bands and there was much gloom prevalent in 
official Washington circles. While the Govern- 
ment was behind us, in a manner of speaking, 
their support left a vast amount to be desired. 
What it amounted to was this: everyone was 
100% for ham radio, right down the line... 
unless frequencies happened to be chopped 
from any other service, in which case the chop- 
ping would be reflected to the nearest ham 
band, just as it had when we lost 14,350-14,406 
ke. 

With so many strikes against us, plus the 
fact that we (the amateurs) went into Con- 
ference without a single request for extra 
frequencies, if for no other purpose than to pro- 
vide us with a minimum bargaining position, 
how come we came out in such good shape? 
The U. S. position with regard to most fre- 
quency assignments, particularly in the short- 
waves, was for a status quo agreement which 
would put off any major changes until the 
next Conference, probably in 1964 or 1965. 

The present assignments had been made 
many years ago, back when few countries had 
much in the way of radio communications, In 
the interim the need for radio in these coun- 
tries has mushroomed and they are still stuck 
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THE LAFAYETTE HE-30 Professional Quality Communications Receiver 


@ TUNES 550 KCS TO 30 MCS IN FOUR BANDS 

@ BUILT-IN Q-MULTIPLIER FOR CROWDED PHONE OPERATION 

@ CALIBRATED ELECTRICAL BANDSPREAD ON AMATEUR 
BANDS 80 THRU 10 METERS @ STABLE OSCILLATOR AND 


HE-28 RF WATTMETER 
AND SWR BRIDGE 


150 watts full scale—Built-in 
dummy load—Wattmeter +5% 
to 54 mcs. SWR +5% for in 
line use. 


RA DI 
NEWARK, N. J. 


ln Central Avenue | 542 E. Fordham Rd. 


BFO FOR CLEAR CW AND SSB RECEPTION 


EDGEWISE S-METER 


@ BUILT-IN 


Sensitivity is 1.0 microvolt for 10 db, Signal to 
Noise ratio, Selectivity is + 0.8 KCS at —6db with 
Q-MULTIPLIER. TUBES: 6BA6—RF Amp, 6BE6 Mixer, 
6BE6 OSC., GAV6 Q-Multiplier—BFO, 2-6BA6 IF Amp., 


GAV6 Det-AF Amp. ANL, 6AQ5-Audio output, 


Rectifier. 


5Y3 


Top Value Communications Receiver 


@ Superhet Circuit Utilizing 8 Tubes and Recti- 


KT-200WX 


in Kit Form 


64.50 


5.00 Down 


Limiter 


fier Tube @ Built-in ‘‘S'’ Meter with Adjustment 
Contro! @ Full Coverage 80-10 Meters @ Covers 
455kc to 31 mc @ Variable BFO and RF Gain 
Controls @ Switchable AVC and Automatic Noise 


The Communications Receiver that meets every 
amateur need—available in easy-to-assemble kit 
form. Signal to noise ratio is 10 db at 3.5 MC 
with 1.25 microvolt signal. Selectivity is —60 


db at 10 kc, image reflection is —40 db at 3 MC, 


MODEL, TM-15 
WAVE 
METER 


8.95 


Checks transmitter output for 
harmonics, parisitics, and out- 
Provided 
Ideal for 


of-band operation. 
with magnetic feet. 
the novice. 


MODEL TM-14 
FIELD STRENGTH 


METER 


Complete, no wires to connect. 
Monitor transmitter output, 
check antennas, etc. Perfect 
for mobile, provided with mag- 
netic feet. 


165-08 LIBERTY AVENUE, JAMAICA 33, N. Y. 


BRONX, WN. Y. lee WJ. 
182 Route 17 


F 


OTHER LOCATIONS 


BOSTON, MASS. 
10 Federal Street 


PLAINFIELD, WN. J. 
139 W. 2nd Street 


yow!—trom from E=-Z WAY 


——— Vedalist 


Grab that DX with these 
strudy E-Z Way Towers! 


Here is a self-supporter that is top 
favoriteofradio amateurs around the 
world. The famous F-Z Way design 
is Now Better Than Fver! 55,000 
PSI high tensile steel has been in- 
corporated into our tried and proven 
design to assure you of the sturdi- 
est, most versatile tower your money 
can buy! Cranks up—cranks down— 
tilts over—stands alone. See the 
complete E-7; Way line at your near- 
est distributor. 


# Put your Tribander at 41’ in 
70 mph wind (125 mph crank- 
ed down to 24’). 


MH Tilts over for E - Z access 


to array. 


# Mounts Ham-M Rotor inside 
tower head. Top radial bush- 
ing and vertical thrust bearing. 


LC 


% Safety rest locks tower at 
desired height, No weight on 
the cables. 


MEEI.A. RS-222 specs. Heavy 
wall structual steel tube legs, 
solid steel rod diagonal and 
horizontal bracing — are weld- 


ed. ALL STEEL 55,000 PSI! 
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MODEL RBS-40G. Hot dipped 
galvanized, Am Net $209.50 


DreA ZS 


Sa 


os TSN NIZA AIN NNSA 
===, 


—_ 


(Mounting Kits) 
MODEL GPK-S40. Tilt-Over 
Ground Post. Am. Net. $75.00 


MODEL BAK-S40- Galvanized 
wall bracket and hinge base. 
Amateur Net $10.50 


E-Z WAY TOWERS, Inc. 


—————— ee Eo 


P.O. BOX 5767 TAMPA 5, FLORIDA 


with a mere handful of frequency allocations. 
Thus, at the Geneva Conference, where every 
little country had the same weight vote as the 
U. S., and re-apportionment of frequencies 
would in all probability wreck severe hard- 
ship on the U. S., you can understand why the 
U. S. was all for putting everything off for 
a few more years: anything else would have 
cost dearly in allocations. 

The U. S. was in a pickle when the Confer- 
ence started because our delegates knew that 
they were in for trouble from the smaller 
countries. The one unknown was the U.S.S.R. 
and all of the votes that they swing. Russia, 
as ever, had not tipped its hand before the 
show. 

This was the one imponderable of the whole 
conference, so they got to the point quickly. 
The U. S. got a friendly country to propose 
the doctrin of status quo for the short wave 
bands almost as soon as the opening session of 
the conference began. There were loud sighs 
of relief when the Russian Delegate got up 
and expressed complete agreement with the 
proposition. That was it, we were safe until 
the next conference. From then on it was just 
a question of a few thousand committee meet- 
ings to thrash out administrative problems of 
international communications and some VHF 
allocations. 

We don’t know whether the Russians had 
planned this move for their own benefit, or 
whether the agreement was a result of the 
sweetness and light movement then afoot in 
the wake of the Krushchey-Ike visit. Whatever 
the motive, it sure pulled our hash out of the 
fire, 


What Next? 


Will the U. S. go into the next Geneva Con- 
ference as unprepared to hold onto amateur 
frequencies as we did last time? Well, I know 
of nothing as yet afoot which would be of ad- 
vantage to us. Let us hope that we develop 
some aggressiveness about this ... you can 
bet that the other competing services are 
going to be as aggressive as they can. But 
what ean we do? 

Well, I've a suggestion. I’ll probably be 
blasted all over the place for it, but then I’ve 
been lambasted before. We amateurs have one 
big advantage over all other services: ubiquity. 
I think we can take advantage of this. 

The services claim that their frequencies are 
all in use. Perhaps we could organize some sort 
of world-wide all-band listening program 
which would for the first time actually estab- 
lish the real use of frequencies by all services. 
To the best of my knowledge nothing like this 
has been done before . . . and I’ve asked about 
this among the delegates from many countries 
and just about all of the various branches of 
the U. S. government. 


(Continued on page 62) 
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To the hundreds 
of Hams who have 
taken the time 

to write, we at 
EICO can only 
say... 


FROM THE BOTTOM 
OF OUR HEARTS, 


THANK YOU 


We promise to continue 
to do all in our power 
to merit your approval. 


90-WATT CW NEW! 


60-WATT CW 
TRANSMITTER : 
yrs CITIZENS 


Kit $49.95 BAND 

y Wired $79.95 _» TRANSCEIVERS 

KITS GUIDE. Ideal for veteran or eel Head geile fs Single and 
i W CW, 65W 1 i 4 . - é 4 fe 

novice, SO ri Through 40 60W CW, 50W external plate mod- Multi Channel Models Available. 

meters. ulation.’ 80 through 10 meters. From Kit $59.95 Wired $89.95 


Lg HIGH-LEVEL 
ipl UNIVERSAL 
ATOR- 

A= art PEAK-TO-PEAK 
Kit $49 95 Wired $79.95 STW ate 
i K ire . *UNT / 
Delivers 50W undistorted audio. Kit $29.95 Wired $49.95 & ONL RORE® 
pees Ler ty ene ane ree Compete set a coils > Wired $49.95 
inputs up to . Unique or ful and coverage. ontinu- ie 
pe eewaned indicator. Cover ous coverage ae kc to 250 mc. I Hite et Meant abide etl 


| TSO'06L°Z “ON “Jed 'S “Ne 


COLOR & = | RF SIGNAL 
MONO DC-SMC oes DYNAMIC = © GENERATOR 
LAB & TV 5” vt). CONDUCTANCE #324 
OSCILLOSCOPE © HHH © TUBE = (150kc-435mc) 
#460 = 1 & TRANSISTOR | Kit $26.95 
Wired $129.50 — TESTER #666 — Wired $39.95 

Kit $79.95 Kit $69.95 Wired $109.95 TV-FM SWEEP GENERATOR 

5” PUSH-PULL OSCILLOSCOPE TUBE TESTER #625 & MARKER #368 

#425 Kit $44.95 Wired $79.95 Kit $34.95 Wired $49.95 Kit $69.95 Wired $119.95 


EICO, 3300 N. Bivd., L.1.C. 1, N. ¥. 

DD Send free Catalog & name of / Name. 

neighborhood distributor. / 

DD Send free ‘Short Course for 

Novice oath ht San “ IGDrESS.rerenrntn 

36-page STERE I-Fl GUIDE: 
3300 Northern ee Y 25c enclosed for postage 7 City......... \ Zone State. 
Long Island City 1, N. Y. & handling. 7 hd aac ihe 


ENGINEERS: Excellent career opportunities in creative electronics design, Write to the Chief Engineer, 
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William E. Smith K8LFl 
5030 Janet Avenue 
Sylvania, Ohio 


Tinker Toys for Two 


Photos by Bill Kunz 


IDYy you travel a lot (or a little)? Are you 

frequently (or infrequently) stuck in a 
hotel or motel room in a strange city at night? 
If so are you bored with watching television, 
reading newspapers and magazines, frequent- 
ing the nearby bars or movie houses, alone? 
Those of you who recognize these symptoms 
know that there is no lonelier feeling than 
being away from friends and family under 
such circumstances, Such isn’t the lot of a ham, 
however, if he has his equipment along. He 
looks forward to each new city eagerly for the 
new contacts he will make; the new friends 

* he'll accumulate and maybe even the invita- 
tions for personal visits he’ll wangle. 

The increased occupancy of the VHF bands 
and the advent of the Gonset Communicators, 
which would load a coat hanger or a hotel 
window frame, did much to alleviate the 
aforementioned loneliness for those who could 
afford a “Gooney Box” or could squeeze the 
added weight into their airline allotment. The 
introduction of the Heath series of trans- 
ceivers has removed both the cost and weight 
problems for most travelers with the result 
that many hams carry these little rigs with 
them wherever they go. 

Up until now, however, antennas have been 
a problem with most operators using either a 
simple vertical or a dipole set up in a hotel 
window. 

Because of the size of ten and six meter 
antennas and because of the rapid growth of 
the two meter band for short range work, par- 
ticularly in the larger cities, it was decided 
that efforts would be concentrated on the de- 


velopment of a series of highly efficient, easily 
assembled, light weight two meter antennas for 
portable use with low powered rigs such as the 
Heath Twoer. Thus evolved the Tinker Toy 
idea of antenna construction and assembly. 
The heart of the system, of course, is a 
ninety-eight cent set of Tinker Toys available 
at any Dime Store. This set provides the base 
for the antennas plus all the insulating con- 
nections required. The wood in the Tinker Toy 
kits is well seasoned and dry thereby offering 
excellent insulation even at Two Meters for the 
type of use described in this article (indoors 
with low power). If higher power or outdoor 
use during field day is contemplated two of the 
Tinker Toy wheels can be replaced by similar 


Vertical Ground Plane 


wheels cut and drilled from 1% inch diameter 
polyethylene or polystyrene rod available at 
most radio supply houses. Insulation is needed 
only for the driven elements. 

The holes in the Tinker Toy wheels are a 
little small and too shallow so they should be 
drilled out further with a %4 inch drill to give 
a snug fit with the tubing used. 

All the elements and the mast for the vari- 
ous antennas are carefully pre-cut to exact 
length with a tubing cutter from 4 inch OD 
by .035 wall hard drawn aluminum tubing. 
This tubing may be anodized in which case it 
should be scraped at points where electrical 
connections are to be made. This material is 
available at your hardware store for about 
twenty cents a foot or about $1.75 a pound if 
you have a wholesale connection. A twelve foot 
section of the material weighs 0.34 pounds, 
need I say more? About 36 feet of this tubing 


73 MAGAZINE 


1s required to make the elements described in 
the parts list with a total weight of about 
1 pound and costs under $2.00 (at the whole- 
sale price). As a matter of fact, less than $5.00 
worth of total parts and three pounds of 
weight are involved in the entire project. The 
parts list below includes enough materials to 
build more than five different antennas for 
two meters ranging from a simple dipole to a 
cubical quad and giving the experimenter a 
number of configurations to try under various 
conditions in order to obtain the desired com- 
munciation results. 

All the antennas are designed from standard 
hand book dimensions and are calculated to 
present feed point impedances of approximate- 
ly 72 ohms so that they may be fed directly 
with RG-59-U coax. The feed line is cut to an 
exact full electrical wave length at 145.25 MC 
to fulfill two requirements. This length assures 
that the transmitter will be a minimum of a 
half wave away from the transmitter and also 
assists in reducing SWR resulting from the 
feeding of balanced loads with an unbalanced 
line at this frequency. If not satisfied with this 
arrangement, and some critical amateurs will 
not be, any random length of RG-59-U can be 
balanced at the antenna by the simple attach- 
ment of a quarter wave balun (13.5” long) of 
RG-59-U coax so that the shield only of the 
balun connects to the center conductor of the 
feed line at the antenna and to the shield of 
the feed line a quarter wave away. The draw- 
ing of the dipole shows such a balun attached. 
It can be used with all the antennas except the 
ground plane which is an unbalanced antenna 
requiring an impedance matching device. 

Electrical and mechanical connections are 
made between quarter wave sections with short 
lengths of heavy stranded copper wire with 
brass fuse clips soldered to each end. Feed 
line connections to the driven elements are also 
made with fuse clips. Tuning stubs, spacers 
and half-elements for the cubical quad are 
made from % inch tubing which has been 
tapped with a 10-24 thread. Fuse clips are 
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attached to the ends by means of % inch 10-24 
brass machine screws. 

For the average user, all of the antennas 
will be found to operate quite satisfactorily 
without adjustment over the most used portion 
of the band (144.5-145.5 mc). The more dis- 
criminating amateur, however, will find that 
the versatility of the system is such that the 
antennas can be tuned to resonance at his 
favorite frequency by lengthening or shorten- 
ing the quarter wave sections while closer 
impedance matches can be made by varying the 
distance of the parasitic elements from the 
driven elements on the beams or the quad. 
Now, on to the construction. 


The Tinker Toy Two Meter Dipole 
assembly time 1 min. 


The dipole is the simplest antenna presented 
here and while usually assigned the relative 
gain figure of 1 has resulted in many fine 
QSO’s over fairly long paths. It is assembled 
simply as shown in the picture and is ready to 
transceive in about a minute of elapsed time 
(while your filaments are warming up). Parts 
used are six of the Tinker Toy wheels, four 
pieces of % inch dowling (for base), one 20 
inch section of tubing (mast) and two 19 inch 
sections of tubing 180° apart in the top wheel. 
Clip on the feed line as near the wheel as 
possible and start communicating. 


The Tinker Toy Two Meter Vertical Ground 
Plane 


assembly time 2% min. 

Don’t sell the ground plane short, partic- 
ularly in locations where signals are predom- 
inantly vertically polarized or where a good 
earth or water pipe ground is not available. It 
establishes its own ground. The ground plane 
is the only antenna in the group which does 
not match RG-59-U directly at the base. In the 
parts list will be found a quarter wave match- 
ing transformer of RG-58-U coax and a short- 
ed matching stub of RG-59-U coax. Either of 
these devices may be used effectively to raise 
the feed point impedance of the ground plane 
from about 30 ohms to 72 ohms. 

The quarter wave transformer is installed in 
series with the feed line while the shorted stub 
(in picture) is attached to the driven element, 
and the shield is connected to the ground 
planes which in turn are connected together 
with the shorting harnesses. The same base 
and mast described for the dipole are used for 
the ground plane. The vertical or driven ele- 
ment is 19 inches long while the four radials 
are 20 inches long and fanned out 90° from 
the vertical element. Many of you readers can 
think of a number of other methods for ob- 
taining an impedance match with this antenna 
such as varying the number of radials or 
drooping the radials from their 90° angle. It 
should be evident by now how readily the 
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Tinker Toy system lends itself to experimenta- 
tion. 


The Tinker Toy Two Element Two Meter Beam 
assembly time 2 min. 


The addition of a 40” reflector (2-20 inch 
sections connected with a shorting harness) 
spaced .28 wave lengths away from the dipole 
antenna described earlier results in a two ele- 
ment beam maintaining the 72 ohm input im- 
pedance but giving a theoretical 4 DB gain 
over the simple dipole. Proper spacing is ob- 
tained by using the two 10% inch segments of 
tubing along with part of the diameter of the 
center “wheel” and half the thickness of the 
end wheels. The front to back ratio of this 
antenna is only about 6 db, however so the 
desire for a little sharper antenna with higher 
gain led to: 


The Tinker Toy Three Element Two Meter 
Beam 
assembly time 4 min. 


This antenna, slightly more complicated than 
those described previously utilizes a folded di- 
pole to step up impedance, then two relatively 
close spaced parasitic elements to bring the 
impedance back down to approximately 75 
ohms. The driven element is made by electri- 
cally and mechanically connecting four of the 
18 inch elements and two of the 19 inch 
elements in a continuous loop configuration 
spaced 144 inches apart and joined at the ends 
with the two 1% inch clips described in the 
parts list. The over all element length should 
be 78 inches while the half wave configuration 
is 88 inches. The antenna is fed at the open 
ends of the two 19 inch segments as shown in 
the picture. Two 18 inch sections joined to- 
gether and spaced 16 inches from the driven 
element give a parastic director while two 20 
inch sections joined together and spaced 16 
inches on the other side of the driven element 
as a reflector completes the antenna. The 
three elements should give a theoretical for- 
ward gain of 7.5 db which is believed to be 
just about the ultimate that can be achieved 
with the simple materials in the kit. (Want to 
bet someone makes a liar of me?) 
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The Tinker Toy Two Meter Quad 


assembly time 8 min. 


My own experience with Quad antennas on 
ten meters and on six meters led to the inclu- 
sion of this antenna on the list. It is a little 
more complicated to assemble and adjust but 
its low angle of radiation, 6 db forward gain 
and variable front to back ratio make it the 
ideal antenna for experimentation particularly 
when working with a table sized model where 
changes can be made quickly and conveniently. 
Its large signal capture area also makes it an 
ideal receiving antenna for weak signals. The 
quad has still further advantage in that it can 
be either horizontally or vertically polarized 
depending on choice of the feed point. The 
quad driven element is made by joining four 
8 inch sections with fuse clips on the ends to 
each of two 20 inch sections (sides). The & 
inch sections are then joined together with a 
Tinker Toy wheel as shown in drawing. Three 
inch tuning stubs are then hung from the top 
by means of fuse clips and the element tuned 
to resonance at your frequency by sliding one 
of the shorting harnesses up and down the 
stub. The feed line is attached at the bottom 
wheel on either side of the insulation. The re- 
flector is made in the same manner except that 
a shorting harness is clipped on across the 
lower Tinker Toy wheel. Three inch tuning 
stubs are attached with fuse clips across the 
top wheel as shown and the tuning stub ad- 
justed so that this element is about two inches 
greater in over all length than the driven ele- 
ment. The front to back ratio may be adjusted 
by varying the length of this element. The two 
elements are joined together with two booms 
(top and bottom for extra rigidity) and spaced 
about 12 inches apart to give an input im- 
pedance of 72 ohms. Here again, impedance 
can be varied by lengthening or shortening 
the booms or merely by sliding the Tinker Toy 
wheels back and forth on the booms until a 
good match is obtained. 
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So there you have it, a kit which weighs 
less than three pounds and cost less than $5.00 
and which can be fit readily into a briefcase or 
a corner of a suit case to go along with your 
Heath Twoer on these out of town business or 
pleasure trips. 

It should be obvious by now that any num- 
ber of arrays can be designed and built around 
the parts provided in this kit. At least two are 
included here which are not even described in 
the body of the text. The folded dipole incorp- 
orated in the three element beam can be used 
as a separate antenna fed with 72 ohm coax if 
a half wave (27 inch) impedance transform- 
ing balun of RG-59-U as described in the 
ARRL Hand Book is used. The driven element 
of the Quad is nothing more than a stretched 
out folded dipole, however, about 1 db gain is 
obtained from this configuration taken by it- 
self. The input impedance is about 130 ohms, 
however, so a quarter wave Q section (two of 
the 19 inch elements) spaced 0.28 inches apart 
(center to center, .030’ between walls) can be 
used as a matching device, 

I would be disappointed if in experimenting 
with this system someone did not come up with 
a brand new antenna design superior to any- 
thing presented here, in fact I hope to have 
some new configurations myself to try out on 
my next trip. 

Think of some of the fantastic arrays we 
can come up with for 220 or 432! Anyone game 
to try? ..- K8LFI 

Bibliography 
ARRL Radio Amateur’s Handbook—(American Radio Re- 
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Parts List 


1—Set of Tinker Toys (98-cent size). 

33 feet 4 inch diameter by .035 wall hard drawn alumi- 
num tubing cut as follows: 

7—20-inch lengths. 

4—19-inch lengths. 

4—18-inch lengths. 

—16-inch lengths. 

-inch lengths. 

4—8-inch lengths tapped at one end with 10-24 thread 
and fuse clip attached with 4” 10-24 brass machine 

crew. 

-inch lengths tapped as above. 

2—114-inch lengths tapped both ends with 10-24 threads 
and fuse clips attached as above. 

1—114-inch piece driven element spool spacer for 8 ele- 
ment beam. 

2—14-inch lengths for connecting lead line to quarter 
wave transformer (if used). 

1—quarter wave transformer—13.5 inches of RG-58-U 
ohm coax. Fuse clips soldered to center conductor and 
shield at both ends, or: 

1—matching stub 5.7 inches of RG-59-U, fuse clips at- 
tached one end, other end shorted shield to center 
conductor. 

i—quarter wave balun (optional) 13.5 inch piece of 
RG-59-U, fuse clip attached to shield only at one 
end, small alligator clip at other. 

4—shorting harnesses. #12 or heavy stranded copper 
wire 2 inches long with fuse clips soldered to both 
ends. 

i—feedline 54 inches long RG-59-U coax. Fuse clips 
attached to one end, coax connector or RCA type 
phone plug attached to other (for Heath Twoer). 
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LEO, W@QFG, says, “We give top 
trade-in prices on used equipment! 
Write for our reconditioned list to- 


LEO |. 
MEYERSON 
WOGFQ 


KIT... Only 


$3995 


Smallest 6-Meter Transceiver avail- 
able . . . only 5x9%x6"! Weighs 
only 5 Ibs. Superhet Receiver tun- 
able 48-54 mec! . . . Uses standard 
(FT 234) 8 me Xtals! Push-to- 
talk relay! Built-in noise limiter! 
Tuning and Power Indicators built- 
in! High level plate modulation 
and 9 tube performance. Separate 
power supply available for fixed or 
mobile operation. Over 1 watt output. -— 


ORDER MODEL TC-A, 115V AC 
POWER SUPPLY KIT — $15.95 


DC Power Supply Kits 
Available Soon! 


SAVE 50% — QUALITY AT A PRICE 


* 5 Minute Installi ! Self-Supporting! Takes 
nly 4" ground Space! 
* No Traps, no Radials! Coax Fed! 22 ft. height! 
‘& Takes up to 1 KW ecial Rustproof Hard- 
lvanized and iridite treated to 
military specs! 
*& Full 90-Day G 


Exclusive 30-10 


rantee! 


Model WYB-S. 
Same high quality! 
Supplied with 

two wall 

brackets for 

side mounting 

‘on house. 

Shpg. wt: 8 Ibs. 


ECONOMY 


8 Ibs. 
Model WVG-S Model WVB-S 


$1495 $1295 VERTICALS 


EASY CREDIT Only $2.00 Down ($20:$50) 
Write for Late Reconditioned Equipment Lists! 
[World Radio Laboratories 


3415 W. BROADWAY @ PHONE 32 8-1851 
COUNCIL BLUFFS, IOWA 


114" pipe driven 
3 tt. into ground. 
Wi 


se 
Leo: Rush the following bargains : ———__ | 
Enclosed is my check for 
NAME 


ADDRESS 


CITY & STATE 
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Nn the ranks of hamdom the shunt fed ver- 

tical antenna is seldom mentioned. Some 
reference has been made to this oddity used 
for six meters and once in a while back in the 
days when we had a five meter band but to this 
writer’s knowledge practically nothing has 
been done on the lower frequencies. When 
have you worked anyone on 75 meters using 
a shunt fed tower? Many hams would tell you 
that it is impossible. Yet the boys up in the 
broadcast band have been doing it for years. 
Much has been written about the virtues of 
the vertical ground plane antenna, A 75 meter 
quater wave series fed ground plane has been 
used quite widely by hams who could figure 
out how to get 60 feet of mast mounted on an 
insulator. 

How about the shunt fed? A shunt fed ver- 


la and b 


Fig. 


For the mobile ham a long way 
from home or possibly 
a disaster area 


Ready Made 


Emergency 


Antenna 
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tical is any grounded vertical antenna, pref- 
erably a quarter wave length or higher, which 
is fed some distance off the ground. The base 
of the antenna is grounded to the earth. The 
more elaborate the ground system the better. 
Broadcast stations use 120 radials or more, 
usually at least a quarter wave length long. 
As is the case with the popular ground plane 
at least four radials would be a good idea 
although water systems many times have a 
pretty good contact with the ground. The 
method of feeding this type of antenna is 
shown in Fig. la. A simplified equivalent dia- 
gram is shown in Fig. 1b. Consider the tower 
(or vertical wire) to be an LC circuit which 
is not quite resonated. For most applications; 
that is, under a half wave high the circuit is 
inductive. By adding a capacitor between the 
tap point and the ground end the tower may 
be resonated. In the physical system the slop- 
ing lead and the capacitor form this part of 
the tapped circuit. 

The impedance presented at point “x” is a 
function of the slope of the lead and the height 
of the tap point. It is possible by trial and 
error to find the exact impedance of any size 
co-ax line simply by moving the tap up and 
down the tower. A broadcast station with a 
72 ohm line will tap the tower at the 72 ohm 
resistance point and resonate with the ca- 
pacitor, thus eliminating impedance matching 
networks. The ham who has a high tower in 
the back yard (even with a hat full of beams 
on top) could do the same thing. An im- 
pedance bridge would be a must. However, if 
you feed the shunt fed tower directly from 
a transmitter that has a pi network in the 
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final, with the help of a series capacitor the 
network will work into most any reasonable 
sloping lead set up. The old style tank with 
a coupling coil will work equally well with a 
little adjustment of the pickup coil size and 
resonating with the series capacitor. Just as 
a random guess use a lead at approximately 
a 45° angle connected about one third of the 
way up the tower. A little trial and error on 
the series capacitor and the pi network will 
load the transmitter to the optimum value * 

The above gives a little background on how 
this thing works and if you have a grounded 
tower in the back yard, give it a try. Most 
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folks don’t have a high tower and its for sure 
a ham mobiling 200 or 300 miles from home 
doesn’t have one. So where do you find a ready 
grown quarter wave or higher tower? If you 
are traveling in flat country its a cinch that 
any town you might drive through will have 
a steel water tower. It will be 60 feet high 
or higher, maybe 100. The ground system will 
be the whole city. So wheel up about 30 or 
40 feet from the tower. Take a wire from 
transmitter ground to the base of the stand 
pipe and clip on with a large battery clip. 
Then take a lead in series with a 100 mmf 
variable capacitor and the hot side of the pi 
network, about 50 feet long, and climb up 
the ladder until you run out of wire and clip 
on to the ladder, Tune up the rig to the proper 
loading and you are in business. 


Proof of the pudding 


We took K7DDI’s mobile to a high water 
tower in Merrill, Oregon to actually check 
out a shunt tower in the field. An Elmac 77 
was used for the transmitter. This normally 
worked into a 9 foot center loaded whip. 
Measurements were made comparing the tower 
to the whip. In general the height of the tap 
was not critical. We first tried to load the 
Elmae without the use of the series capacitor. 
Loading was alright but when modulation was 


* It is quite likely that some mobile as well as larger 
transmitters will load without the use of the series 
capacitor and not experience any fireworke 
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applied things started arcing over. So we put 
in the capacitor to cancel out the inductive 
reactance of the tower and things worked fine 
after that. In our actual case the tower was 
about 100 feet high and we tapped in about 
30 feet off the ground with the car 30 feet 
out from the tower, as can be seen in the ac- 
companying photographs. In all cases the 
water tower was at least 3 “S” points better 
than the whip. Receivers, of course, differ but 
in Ft. Lewis, Washington 500 miles away 
we received a 10 db over 9 armchair copy 
with the water tower against an “S” 5 down 
in the mud report with the whip. From 
Eugene, Oregon, over 200 miles away the re- 
port was similar. From Klamath Falls, 15 
miles away there was still 3 to 4 “S” points 
difference. Now if an “S” point is 6 db, as has 
been alleged by many manufacturers, this 
means our minimum report indicated an 18 db 
gain over the mobile whip antenna. To anyone 
who has ever designed a beam this is a fan- 
tastic amount of gain. We are a little skeptical, 
but one thing is for sure, a shunt fed water 
tower compared to a mobile whip antenna 
can make the difference between good intel- 
ligible copy and no copy at all. 

We hope some ambitious mobiliers will ex- 
periment further with the shunt fed tower. A 
water tower has a ready made ground but 
presumably a grain elevator or any other 
metal structure with some height to it could 
be made to work. In case of a disaster area 
this would be a sure fire antenna to get some 
rf into the ether and start handling traffic 
in jig time. And the ham a few hundred miles 
from home can avail himself of a good antenna 
to get into home base for the cost of a hundred 
feet of connecting wire. ... W7CSD 


Frank Bullock 
191 Puritan Avenue 
Forest Hills 75, New York 


Two Meter Nuvistor 


Line Amplifier 


jee playing with two meters for a while, 
and chewing the fat with all of the locals, 
the thought of a little DX may whet the ap- 
petite. Even with the addition of a good an- 
tenna or beam, the limiting factor is often 
the noise figure of the receiver. A good pre- 
amplifier will improve even the best commer- 
cially available receiver. The Line Amplifier 
is just that; a good low noise Nuvistor pre- 
amplifier. 

With the advent of the Nuvistor, a new 
opening exists in the realm of low noise equip- 
ment in VHF and UHF. The Line Amplifier 
is capable of a 46 db overall gain, but in the 
interest of making the entire band flat, with 
a given noise figure over the band, we settled 


on an overall gain of twenty six db. This 
produced an overall noise figure of 2% db, 
which is pretty good for a low cost preselector. 

The major trouble with most pre-amplifiers 
is that the sheet metal parts are difficult to 
fabricate. We had a choice of several types 
of packages, but finally decided upon the 
Minibox type of construction with a sub- 
chassis, The sub-chassis must be of cadmium 
plated steel (such as a steel chassis plate), 
tin plate, copper or zine plate, so that it can 
be soldered. Notice that no shielding is used. 
Because of the neutralization of the amplifier 
none was necessary, and no problems were 
encountered. 

The line amplifier has its own ac power sup- 


Fig. | 
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Fig. 2 


ply built in and can therefore be connected to 
any receiver without having to get into the 
receiver circuitry. BNC type connectors were 
employed so that a small quick disconnect 50 
ohm connector could be used. The total cost 
should be about fifteen dollars, using the best 
available commercial parts. 


Construction 


Construction of the line amplifier dictates 
that all leads be short and soldered with a 
hot clean iron. Whether it is a ground connec- 
tion or to a tube socket, a clean solder con- 
nection is a must, since a cold solder joint 
can generate noise. Start by following the 
sub-chassis layout and drilling all holes with 
care. Locate all ground connections and pre- 
tin for easy soldering later. Mount all parts 
after mounting the Nuvistor socket, which is 
soldered into place. A word about the socket 
is important here. The socket should be mica- 
filled and not the standard black bakelite type 
socket. Since solder will flow very easily 
around the shell of the socket, which also acts 
as a shield, buy two just in case, and if solder 
should get into the inner shell part, discard 
the socket. You'll find your time is worth a 
lot more than the twenty five cents the socket 
cost. All wiring is point-to-point, especially in 
the vicinity of the socket. 

The self-supported coils (L1 and L3) are 
mounted last. L4 is constructed by placing 
two turns of number thirty wire over the 
B-plus end of L3. The loose ends of L4 are 
secured through a % inch long piece of 
spaghetti tubing slid up against the coil body 


Fig. 3 
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John K6BJ and XYL 


Ed: 

I dropped in on John Reinartz, K6BJ, and Mrs. Rein- 
artz at their super-nifty double-width modern trailer type 
retirement home near Santa Cruz. I caught them just as 
they were starting out for the beach and an afternoon 
of clam hunting, 

John was just on the verge of sending us an article of 
a little frequency deviation meter he developed which 
measures very accurately plus or minus 500 cycles of de- 
sired carrier frequency, and operates directly from the 
headphone output of the receiver. Very handy for net 
operation or at any time you want an immediate visual 
check on deviation of a received signal from “‘target’’ 
frequency. Parts cost less than $10, easily built. The one 
shown in the photo with John is built in a surplus meter 
case with a few acres of space to spare. Jim WAGEXU 


The article is in Jim and being prepared for publication. 
It sure is good to see John getting back into print again! 


and cemented in place with either “Q-Dope” 
or Duco cement. Wait until the entire assem- 
bly is dry before mounting and keep the iron 
away from the coil body. Solder the ends of 
L4 right at the BNC, keeping leads of L4 as 
short as possible. 


Initial Testing 


Once assembly is completed the Line Am- 
plifier should be plugged in and turned on. 
Measure the voltage at “A,” where the filter 
resistors, bleeder and B-plus points meet. The 
exact voltage is not critical, but should not 
exceed fifty volts. A lower voltage may actu- 
ally give a better noise figure. The alignment 
procedure requires a good signal generator 
and a grid dipper. The signal generator is im- 
portant, since the noise figure is dependent 
upon good alignment. Unfortunately, we have 
been unable to find a different procedure using 
just a grid dipper that will do the job. 


Alignment Procedure 


Start the alignment by turning off all power 
and with the aid of a grid dipper, set L1 and 
L3 to 146 me, using C1 and C2. Connect the 
signal generator (which should have a 50 ohm 
output) to the input of the line amplifier. 


Fig. 4 
Connect the output meter circuit shown in 
Fig. 3 to the line amplifier output. . 

With the signal generator power off, but 
connected so as to terminate the input, adjust 
L2 until no de appears at the output point 
“A,” making use of any 1 volt, 1000 ohm (or 
better) per volt meter. It may be necessary to 
add or subtract turns from L2 if this point 
cannot be found with the iron core adjust- 
ment. The layout determines the exact size 
of L2. 


Turn the signal generator power on and set 
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Fig. 5 


it for about 30% modulation and 146 me. Ad- 
just Cl and C2 for maximum output on the 
1 millivolt ac meter. Don’t feed more signal 
in than is necessary to provide % millivolt of 
recovered audio. If your signal generator has 
a good well calibrated attenuator, check to see 
if the gain is constant over the band. It should 
be within 1% db at either end (144 to 148 
mc). With the signal generator removed there 
should be no tendency to oscillate, as would 
be indicated by any de at point A, Fig. 3. 
Should de be present, it would be necessary to 
readjust L2 as before and realign at 146 me. 

The line amplifier is designed to work into 
fifty ohm antenna systems and into a fifty ohm 
receiver, Any deviation from this would neces- 
sarily require minor changes, 


Coil Data 

Li—5 Turns #18 close wound on 3/16” dia. form. Use 
enam. wire. Remove form, 

1L2—14 Turns #22 close wound on %4” iron core tuned 
coil form, Use enam. wire. (CTC-LS-6 with white 
slug). 

L3—6% Turns #18 close wound on 8/16" dia, form. 
Use enam. wire and remove form, 

L4—2 Turns #30 wire. Wind over B+ end of L8. Use 
enam. wire and fasten with Duco. 

Cl, C2—Tubular type trimmers (Erie). 


Club Subscriptions 


As announced a few months ago, clubs may 
send in group subscriptions at the rate of 
$2.50 per one year subscription in groups of 
five or more subscriptions. These subs must 
start with the next published issue and be for 
just one year. Orders for back issues should 
be sent in separately. By simplifying the pro- 
cedure we can offer this reduced rate. 

The regular subscription rate is $3 per year; 
$5 for two years; $4 per year for DX operators 
outside North America. All back issues are 
50¢ each. Send your name, call and address to 
73 magazine, 1379 E. 15th St., Brooklyn 30, 
New York. Include money. 
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ACOOL deal for the HOT days of July and 
August only. A once-in-a-year opportunity to 
save real money on the finest amateur 

radio equipment on the market. Your 
Hammarlund Distributor is offering the 
greatest Hammarlund bargain in history. 


Think of it! You save almost $145.00 on the 
purchase of an HX-500 transmitter, HQ-180 
general coverage receiver, and a matching 
$-200 speaker. 


Remember—this offer is strictly limited to 
July and August only—prices go back to usual 
levels on September Ist. 


If you’re thinking of upgrading your present. 
equipment—THE TIME IS NOW. Act now— 
see your Hammarlund Distributor and get in 
on the hottest “Cool Deal” in amateur 

radio history. 


$1073.95 Vatye ONLy $96500 


SAVE s70g05 


ay HAMMARLUND 


MANUFACTURING COMPANY, INC., 
an affiliate of Telechrome 
re 460 West 34th Street, New York 1, N.Y. 
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A Review of 


AM Modulation Systems 


With Special Reference to an Oldie 


M ost people are acquainted with the stand- 
ard diagram for the linear wave form 
pattern of 100% modulate AM. To refresh 
your memory observe Fig. 1. If the amplitude 
of the carrier is C the amplitude of the posi- 
tive peak at 100% modulation must be 2C. 
The negative peak must be zero. Let us con- 
sider Fig. 1 to be the pattern formed on an 
oscilloscope connected with the vertical deflec- 
tion plates tied to the output of the modulated 
amplifier; thus, it would be a voltage wave 
form. Since an antenna (or dummy load) is 
a fixed impedance, if the voltage doubles on 
the positive modulation peak the current must 
also double. This means that the modulated 
amplifier must deliver four times the carrier 
power on the 100% positive modulation peaks. 
Regardless of the method of modulation this 
is an absolute requirement of an amplitude 
modulation system. 

The purpose of this article is to show how 
this requirement is satisfied by several methods 
of modulation and to show the advantage of 
one of the easier methods. 


Plate Modulation 


Plate modulation (or plate and screen modu- 
lation if the modulated stage happens to be 
a tetrode or pentode) is probably more used 
than any other system of amplitude modula- 
tion. There may be some economic arguments 
for plate modulation but ease of operation 
would perhaps be the leading argument. It is 
comparatively easy to get good modulation 
under just about any set of bad conditions 
you ean think of. Within limits the excitation 
to the modulated stage may be varied widely. 
The loading can vary from light to very heavy 
with or without reactive components and the 
proper wave shape will still be maintained. A 
wide range of plate voltage will only affect 
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the carrier power and the efficiency can be 
maintained at a rather high percentage. 

The common system used at the present is 
some form of audio amplifier, usually class B 
push pull, transformer coupled to the modu- 
lated amplifier as in Fig. 2. 


Fig. 2 


A mathematical example will serve as an 
easy explanation of plate modulation. Assume. 
the modulated amplifier in Fig. 2 has an un- 
modulated input of 500 volts and 100 ma and 
is adjusted for normal high efficiency output. 
From the power input standpoint this looks 
like a fixed resistance load of 500 volts divided 
by .1 amps, or 5000 ohms. On the 100% nega- 
tive peak of modulation the voltage in the 
secondary of the modulation transformer is 
exactly equal to 500 volts peak and is in series 
opposition to the 500 volt de supply; thus, 
voltage on the modulated stage is zero and 
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...185 Watts of Solid “Talk Power’’ Tops the Band! 


Again... 


Clegg Laboratories brings VHF’ers a new power packed performer ... A new 
beauty that’s guaranteed to produce more carrier output and a higher level 
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Put a Zeus on 6 and 2 and watch the QSO’s roll in. If you like DX, listen 
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kilowatt rigs! 


CHECK THESE FEATURES AND SEE WHY A NEW ZEUS 
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Self-Contained Stable VFO 


High Level Plate and Screen Modulation 
Highly Efficient Type 7034 Final Amplifier 


Built-In Automatic Modulation Control 
Simple Band Switching and Tune-Up 
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Arizona 
Southwest Electronic Devices, Phoenix 
California 
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Connecticut 
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Delaware 
Delaware Electronics Sup., Wilmington 
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Electronic Equipment Company, Inc., Miami 
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Maryland 
Key Electronics, Wheaton 
Massachusetts 
De Mambro Radio Supply, Boston 
Michigon 
Purchase Radio Supply, Ann Arbor 
Radio Parts, Inc., Grand Rapids 
Missouri 
Henry Radio, Butler 
Wolter Ashe, St. Lovis 
New Mexico 
Car Parts Depot, Roswell 
Volley Engineering, Los Alamos 
New Jersey 
Federated Purchaser, Mountainside 
New York 
Terminal Electronics, New York 
Harrison Radio Corp., New York 


Ohio 
Universal Service, Columbus 
Sternbergs, Inc., Cincinnati 
Oklahoma 
Radio, Inc., Tulsa 
Pennsylvania 
Tydings Company, Pittsburgh 
Eugene G. Wile, Philadelphia 
South Carolina 
Dixie Radio Supply Company, Sumter 
South Dakota 
Dakota Supply, Yankton 
Virginia 
Key Electronics, Arlington 
Washington 
Radio Supply Company, Seattle 
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Fig. 3” 


power is zero. On the 100% positive modula- 
tion peak the voltage in the secondary of the 
modulation transformer is exactly equal to 
500 volts peak and is in the series aiding 
direction with respect to the 500 volt de sup- 
ply; thus, the voltage on the modulated stage 
is 1000 volts. Since the modulated stage still 
looks like 5000 ohms the current will be 1000 
divided by 5000 or .2 amps. The voltage has 
been doubled and the current has been doubled; 
therefore, the power input is four times the 
unmodulated value. Nothing has been done to 
change the efficiency; so by the same token, 
the power output is four times the unmodu- 
lated value. 

The foregoing is easy to follow and will 
readily be understood by anyone with an ele- 
mentary knowledge of Ohm’s law. 

In order to complete the plate modulation 
picture Heising modulation should also be 
mentioned. The effect on the final amplifier 
is identical to the above. Heising uses a single 
tube (or parallel tubes) in class A and is 
connected as per Fig. 3. In order to get a full 
the rf tube and usually a dropping resistor 
R with a large by-pass capacitor across it (to 
allow the ac modulation to get through) is in- 
corporated. This circuit is practical only in 
low power applications. 

Series modulation also does the same thing. 
In this case the modulator acts as a series 
variable resistor which varies at audio fre- 
quency. It reaches plate current cut off on the 
negative peaks of modulation and allows the 
voltage applied to the modulated stage to 
double on the positive peaks. Because of in- 
herent losses in the tube the power supply 
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must have more than twice the rated voltage 
of the modulated stage. For example, using 
the foregoing mathematical problem, the 
power supply would probably need to have 
1200 volts. 500 volts would be across the mod- 
ulated stage and 700 across the series modu- 
lator in the unmodulated condition. This meth- 
od is not too practical for reasons of the high 
voltage necessary and the fact that the modu- 
lator tube must have high dissipation proper- 
ties, in the case noted 70 watts. 

The three different systems noted are all 
systems of getting plate modulation. To get 
plate and screen modulation in the case of a 
tetrode or pentode all that is needed is a series 
dropping resistor from the screen to the B+ 
lead of the modulated amplifier. The theory 
is still the same. 


Efficiency Modulation Systems in General 


Nearly all systems of AM modulation other 
than plate modulation involve variable ef- 
ficiency. Grid, screen grid, suppressor grid, 
and the use of a class B linear all involve ap- 
plying modulation to some other element than 


Fig. 4 
the plate in such a manner that on negative 
modulation peaks the plate current is cut off; 
hence, the power will be zero. On the positive 
peak the plate current is driven to double the 
unmodulated value. This alone will supply 
twice the unmodulated power. Something else 
must double in order to get four times the 
power. The only other variable is the efficiency. 
If the unmodulated efficiency is 30% it is 
comparatively easy to double the efficiency 
in a nearly linear manner to get the necessary 
100% peak. If the unmodulated efficiency is 
35% it is still very possible. If the unmodu- 
lated efficiency is 40% or over, the positive 
peaks will probably start flattering unless all 
adjustments are right on the nose. For ex- 
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HERE’S A NEW HEATHKIT” 
GROUNDED GRID KW LINEAR...JUST $229% 
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ample, suppose we are all tuned up to 80% 
efficiency with no modulation. It becomes ob- 
vious that this will be a little hard to double. 
They don’t hardly make ’em that way any 
moe, 160% efficient that is. Soooo what do we 
do? There is only one way out. We deliberately 
louse up our efficiency. This really hurts and is 
probably the outstanding objection to meth- 
ods other than plate modulation. The redeem- 
ing feature of course is that only a small 
amount of audio power is required. 


A Simplified Version of What Actually 
Happens 


For purposes of illustration let us consider 
the battery shown in Fig. 5a. This battery has 
an internal resistance of 10 ohms. The fixed 
external load is 5 ohms. A quick Ohm’s law 
calculation reveals a current of 1 amp, a total 
power delivered of 15 watts and only 5 watts 
delivered to the load. 

In Fig. 5b the battery has been replaced 
with a battery having only 2.5 ohms internal 
resistance, Now we have 2 amps, a total of 30 
watts, and 20 watts delivered to the load. 
Note, this is four times the power delivered 
to the load in 5a. The efficiency has doubled, 
going from 33% in 5a to 66% in case 5b. The 
voltage generated remained the same. 

The vacuum tube modulated amplifier is not 
unlike the battery. As far as the load is con- 
cerned, the vacuum tube is a voltage generator 
with an internal resistance. As the modulating 
voltage is applied the internal resistance of 
the generator changes. Actually this is an 
over simplification as the generated voltage 
changes some too and in the right direction. 
But essentially it is necessary to lower the ef- 
ficiency to something on the order of 33% un- 
modulated in order to get the linear mcdula- 
tion we want. The internal resistance of the 
generator is increased by changing the de bias 
on the element to which modulating voltage is 
to be applied or coupling back an overload, 
that is to say a low value of “load, to the plate 
of the tube may give the right ratio of “load 
to “internal, or a combination of both will 
bring the efficiency down. In certain cases, the 
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Fig. 5 


class B linear for example, the excitation must 
be greatly reduced. 


Some Variable Efficiency Modulation 
Systems 


Class B linear: This is not really a system 
of modulation, but has many of the attributes 
of efficiency modulation. The rf input to the 
class B linear is already fully modulated. How- 
ever the input impedance of the Class B linear 
is anything but linear. During the negative 
peak the grid draws no curernt at all; whereas, 
on the positive peak the grid draws consider- 
able current. So the load to the preceding stage 
varies from practically nothing to fairly heavy 
in different parts of the modulation cycle. In 
order to minimize this non-linear load it is 
necessary to put an artificial load in parallel 
to “swamp” the modulated signal. This can be 
a non-inductive resistance or even a light bulb 
hung across the link coupling. Having hung 
the swamping load, voltage regulation from 
the modulated exciter will be good. By reducing 
the excitation to a low value and by carefully 
adjusting the coupling of the antenna system, 
definitely on the too close coupling side, (or 
too wide open a loading capacitor in a pi net- 
work) very linear output may be achieved. A 
variable de bias is highly desirable. Grid leak 
bias is out!! 

In order to not exceed plate dissipation rat- 
ings of the tube, power input cannot exceed 
150% of rating because efficiency will be on 
the order of 35%. Higher efficiency will result 
in flat positive peaks. A conventional circuit 
is shown in Fig. 6. 


Control Grid Modulation 


All of the requirements for control grid 
modulation are same as for the Class B linear 
except that the bias may be for class C. The 
modulating voltage is applied in series with 
the grid bias. Again a combination of over- 
loading and excitation adjustment to get the 
efficiency down so that it will vary linearly 
must be followed. A close study will reveal 
that grid modulation and class B linears are 
very much the same. A conyentional circuit is 
shown in Fig. 7. 


Cathode Modulation 


Cathode modulation, as shown in Fig. 8, is 
merely a combination of grid modulation and 
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1000 KC to 
137 MC-.01% 
TOLERANCE 


Wire mounted, plated crystals for use by amateurs and experi- 
menters where tolerances of .01% are permissible and wide- 
range temperatures are not encountered. 

Just any crystal in any oscillator will NOT combine to produce 
spot frequencies. These crystals are designed to operate into 
a 32 mmf load on their fundamental between 1000 ke and 15000 
ke. Overtone crystals operate at anti-resonance on 3rd mode 
and series resonance on 5th and 7th mode crystals. 


@ HOLDERS: Metal, hermetically sealed. FA-5 and FA-9 are HC/6U 
pin type while the FM-9 is an HC/18U pin type. 


e@ FREQUENCIES (Specify crystal type and frequency when ordering.) 


it FAS and FAS Price | FM-9 Price | 
| 1000- 1499 kc $5.75 | Not available 
Fundamental 1500- 1799 kc $ 4.95 Not available 
| | 1800- 1999 kc $ 4.40 Not available 
2000- 9999 ke $ 3.30 8000 - 999.999 kc $ 5.00 
10000-14999 ke = $ 4.40 | 10000-15000 ke $ 5.50 


15000-20000 kc $ 5.50 15001 - 19999.999 kc $ 6.50 | 
10- 14.99 mc $ 4.40 Not available 


Overtone (3rd) | 15- 2999 me $3.30 | 20- 39.99 me $ 5.00 

ie | 30-5999 me $4.40 | 40- 59.99 mc $ 5.50 

60- 75.99 mc $495 | 60-8999 mc $ 6.50 

| Overtone (Sth) | - 76-9999 me $7.15 | 90-100 me $ 8.50 
| | Not available 101-110 me_ __ $10.00 | 
[Overtone (7th) | 100-137 mc $9.35 | Not available | 


Overtone crystals are calibrated on their overtone frequency. 
They are valuable for receiver-converter applications and are 
NORMALLY NOT UTILIZED IN TRANSMITTERS, since 
MINIATURIZED only a small amount of power is available under stable oper- 
ating conditions. 


@ CALIBRATION TOLERANCE: = .01% of nominal at 30° C. 
@ TEMPERATURE RANGE: —40° to + 70° C. + .01% of freq- 
vency at 30° C. 


@ DRIVE LEVEL: Recommended, maximum 3 milliwatts for overtones; 
up to 80 milliwatts for fundamentals, depending on frequency. 


ONE DAY PROCESSING... 


Orders for less than five crystals will be processed 
and shipped in one day. Orders received on Monday 
through Thursdays will be shipped on the day follow- 
ing. Orders received on Friday will be shipped the 
following Monday. 


write FoR 1961 caTatoc FREE! 18 NORTH LEE OKLAHOMA CITY, OKIA. 
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Fig. 7 
plate modulation. Consider for a moment the 
effect of having the grid connected above the 
modulation transformer. In this case we have 
ordinary plate modulation except the trans- 
former is connected on the cathode side of the 
amplifier. Since it is a series circuit it would 
make no difference on which side the trans- 
former is connected. Suppose for an instant 
that we have sufficient audio to plate modulate 
20%. If we now advance the grid down the 
adjustable resistor tied across the modulation 
transformer we get additional grid modula- 
tion, If adjustments are carried out as out- 
lined in grid modulation we can get the ad- 
ditional 80%, making a total of 100%. In this 
case, due to the presence of some plate modula- 
tion we will not have to double the efficiency. 
So we can run at a higher unmodulated ef- 
ficiency. Depending on the amount of audio 
power available, the efficiency may run up to 


Fig. 8 
50% or so. This is an expedient that may be 
used when one has a public address system, 
or similar piece of gear, having insufficient 
power to plate modulate the final amplifier. 


Screen Grid Modulation 


There are assorted forms of screen modula- 
tion but they all hinge on lowering screen 
voltage, in some cases into the negative region, 
and adjusting for the proper coupling to get 
linear performance. Many screen grid type 
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tubes are not capable of 100% screen modula- 
tion. Some specially built tubes do a very good 
job, particularly on speech. In general it is 
difficult to get a distortion free scope pattern 
on a pure tone; however speech may be quite 
acceptable. In many cases, judging from what 
this observer hears on the air, the positive 
and negative peaks are badly unbalanced and 
considerable flattering occurs on the positive 
peaks. This is probably the result of adjust- 
ment without the use of a scope. This particu- 
lar form of modulation has become popular 
in controlled carrier systems of which there 
are too many for the scope of this article. They 
all trade on running with very little output 
and plate dissipation with no modulation. 
When modulation is applied input, output, and 
plate dissipation go up. With a sustained sine 
wave of modulation many of these circuits 
would have plate dissipation far exceeding 
manufacturers ratings. But with speech, 
ratings are only exceed momentarily. Fig. 9 
is a conventional circuit. Quite an article could 
be written on variations of screen modulation. 


Suppressor Grid Modulation 


This form of efficiency modulation was very 
popular back in the 30’s, but is almost un- 
known today. Yet it is perhaps the easiest of 
all the systems of this kind to adjust for 
linear operation, Its chief claim to fame is the 


Fig. 9 
relative unimportance of the loading. Almost 
all of the variable efficiency is derived from 
adjustment of the suppressor grid voltage. 
If you are not concerned with efficiency it is 
possible to get linear modulation at any value 
of load whatever just by reducing (making 
more negative) the de potential on the sup- 
pressor grid to the necessary level. In practice 
the optimum loading for an unmodulated signal 
will not have to be changed. Just bias the 
suppressor grid sufficiently negative to get a 
linear pattern by observation. This usually 
requires a modulating voltage that never drives 
the suppressor into the positive region; hence, 
little or no audio power is required. As is the 
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Fig. 10 


case with most efficiency modulated systems, 
more power out, well modulated, can be ob- 
tained with high plate voltage. A conventional 
circuit is shown in Fig. 10, 

Transmitting type pentodes are a scarce 
article on the modern market. The 4E27 and 
427A are a good example in the 100 watt plate 
dissipation region. The 803, although a little 
on th2 obsolete side, is excellent and readily 
availsble on the surplus market. The WE-312A 
(also with Navy number CW-38412) in the 50 
watt size is one of the best pentodes for sup- 
pressor modulation ever built. And of course 
in the low power bracket we have the 837 and 
the 802, The GF-11 GI transmitter, which is 
familiar to many, uses 837’s. The BC-1306 uses 
a 2E22 suppressor modulated. The BC-325B 
uses a pair of 803’s with about 2500 volts on 
the plates. There were several other military 
transmitters using suppressor grid modulation. 

It is hoped that this review of AM modula- 
tion systems will bring the old timers up to 
date and show the younger ones what they are 
getting into. If you have access to a high volt- 
age supply and do not have any high power 
audio available buy a couple surplus 803’s and 
give supressor grid modulation a whirl. 


Letters 


Dear Wayne: 
You seem to know all about everything, perhaps you 
can explain something that has been bothering me for 
a long time. How come the W® calls have a zero with 
a line through it instead of a plain zero? 
Wretched Coward K2PMM 


Good Heavens, I thought everyone knew the answer to 
that! Originally the country was divided into nine call 
areas. Unfortunately the Ninth Zone was much too large 
and it filled up quickly. The obvious answer was to add 
a Tenth Zone. This was done. International regulations 
did not permit the FCC to issue W10 call letters, so they 
had to put the one on top of the zero, making one single 
number out of it. This number is a ten, not a zero, and 
should be read as a ten. Any knowing ham gets a laugh 
out of the lids who go on the air and call themselves 
W-sero instead of W-ten, as they should, 
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And Completely Pre-assembled With 
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Al'4-10 114 Meter 10 Element Ae 


Amateur Net $11.88 
Stacking Kit AS-144 $1.26 


See Your Finco Distributor 
or write for Catalog 20-226 to: 


THE FINNEY COMPANY 


Dept. 20, 34 W. Interstate St., Bedford, Ohio 
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Globular Calculations 


yas amateur radio operator interested in 
exact alignment of a high gain antenna 
to better than one degree of are will also find 
a use for the mathematical method of calcu- 
lating exact true bearing and distance to a 
remote location from his own position. Al- 
though the solutions appear formidable, ten 
minutes of effort will eliminate guessing the 
right direction to point your beam for that 
elusive rare DX. 

If you own a large globe, the use of thread 
and a protractor will give you reasonably 
accurate bearings. By typing one end of the 
thread to a pin placed at your position on the 
globe, and stretching the thread across the 
point on the globe you wish to contact, you 
can determine a true bearing by measuring 
the angle between the lay of the thread and 
a meridian at the midpoint of the thread. The 
distance may be roughly measured by laying 
the length of thread along any meridian and 
multiplying by 60 the degrees of latitude sub- 
tended. One minuts of are is equal to one 
nautical mile. The degree of accuracy is de- 
pendent upon the size of the globe, the ac- 
curacy of the plotted information, and for 
distance, how you stretch the thread. Unfor- 
tunately, not all of us have globes, and must 
resort to other methods. 

Another way to find true bearings to dis- 
tant points is by using great circle charts, 
which are available from several sources. Most 
of these assume all of us live in New York 
City, San Francisco, or Kansas, and are sub- 
ject to error if used from some other loca- 
tion. For short distance, aeronautical charts 
(polyconic projection) are reasonably ac- 
curate. Mercator charts, those which portray 
the earth as flat, with latitude and longitude 
at right angles, are unreliable for determining 
bearings. 

The most accurate method of finding azi- 
muth and distance of a point from your loca- 
tion is to solve for the great circle path 
between these two points by using spherical 
trigonometry. A great circle path is the short- 
est distance between two points on a sphere. 
It is not necessary to understand how the 
formulae are derived in order to obtain the 
required information. The proper answer is 
dependent only upon correct computation. You 
must know the geographic coordinates of both 
your transmitter and the receiver you wish 
to contact, and have access to tables of trigo- 
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G, T. Martin, Jr. K5RPB 
3296 Sandefer Street 
Abilene, Texas 


nometrie functions. Usable angles of latitude 
and longitude may be obtained from any 
available charts, gazetteers, or publications. 
The necessary tables can be found in most 
engineering handbooks, professional refer- 
ences, or your old textbooks. In any event, 
everything you need is at your public library 
if you don’t have the information in your 
shack. 

For example, assume you are at Dyess Air 
Force Base, Texas 32°26’N-99°51'W, and de- 
sire a base azimuth for a rhombic pointed 
toward March Air Force Base, California 
33°53'N-117°15'W. By substitution of values 
in the given formulae, you will find the cor- 
rect true bearing is 280°. The distance is ap- 
proximately 880 nautical miles. 


Where Lx is transmitter latitude 
Lr is receiver latitude 
ALo is difference in longitude 
D is distance between sites (expressed as an arc) 
Zn is true bearing East or West of North 
then (Sin Lx) (Sin Lr) + 
(Cos Lx) (Cos Lr) (Cos ALo)=Cos D 
and (Cos Lr) (Cse D) (Sin ALo)=Sin Zn 


In illustrating this solution, logarithms are 
used for convenience in computation because 
tables were available. Simple tables of func- 
tions to the nearest 10’ of arc, or a slide rule, 
will give an acceptable degree of accuracy. 
Multiplication of functions will take a little 
longer without the use of logarithms. 


Sin 32°26’ ¢ Sin 33°53’ + Cos 32°26’ 
* Cos 33°53’ » Cos 17°24’=Cos D 
log Sin 32°26" = 9.72942 
i 3” = 9.74625 


log Sin 33°5. 


= .29900 
log Cos 3 
log Cos 
log Cos 


9.82518 = .66861 


-96761 = Cos 14°37/20" 
D = 60 « 14 + 37% = 877% nautical miles 
Cos 33°53’ » Csce 14°37’ « Sin 17°24’ = Sin Zn 
log Cos 35°53" 


log Cse 14°37” 3 
log Sin 17°24" = 9. 


9.99290 = .98379 = Sin 79°40" 
359° 60° 
79°40" 
280°20' True Azimuth 


Since March AFB is obviously west of north 
from Dyess FB, subtract 79°40’ from 360° 
to determine true bearing, 280°. Measuring 
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SKYSWEEPER SPECIAL, 4 elements on 6 meters, high gain, 
perfect low angle radiation, heavy duty aluminum con- 
struction with extra duty, high quality polyethylene and 
fefion insulators. 6. sy. budgies naviedens $19.95 amateur net 


Excellent for fixed station, too. 
High gain—no rotator needed. 
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EBCO ASTOUNDS THE EXPERTS—works out of moun- 
tain valleys where others could not be heard (Monon- 
gahela and Susquehana Valley VHF Trials). 


EBCO OUTPERFORMS THEM ALL—used almost ex- 
clusively by Motor City Mobile Club of Detroit and 
by many others who have “tested them all." 


200 to 300 miles ground wave on 6 meters with Gonset 
Communicator-—MOBILE! 


AMAZING low-angle, high-gain performance. Puts the 
signal right where you want it, with plenty of "Sock!" 


"NO COMPARISON” reported again and again, 


Neat ® Compact ® Non-Monstrous Appearance ® Corrosion- 
Resistant * No Maintenance ® Built for Life ® Unaffected by 
Moisture * Dimensionally Stable ® Non-Breakable Even in Arctic 
or Tropical Temperatures 


W8HJY points out the secret of 
EBCO's astounding success 


RUGGED construction throughout—can be attached 
to standard trailer hitch in rear—mounts 6’ above 


rear bumper. 
Order thru your local dealer or from P 


Elco Manufacturing Co. 


P. O. Box 416, Village Station, Warren, Michigan, 
P. O. Box 895, Los Amigos Station, Downey, California, 


Models also available for 6-and-2 meters and for II- 
meter Citizen's Band. 


Write for information on special models and adapters 


P. O. Box 23, Stoneham 80, Massachusetts. 


Instructions for coax matching stub included. Or for perfect 
match without stub, EBCO AUTO-COIL ($3.95) is now avail- 


able. 
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for 2- and 3-band operation! 


Watch future issues of 73 for amazing reports on the EBCO! 
Don’t miss a minute of mobile fun — order NOW! 
You CAN'T be disappointed in an EBCO! 
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true bearing and distance on a Lambert Con- 
formal Conic projection of the United States 
(USAF GNC Series) gave Zn 275°, distance 
890 nautical miles. 

For those interested in the origin of this 
solution; it is common to the practice of celes- 
tial navigation. The astronomical triangle de- 
termined by the observer’s assumed zenith, the 
observed body, and the north celestial pole is 
assumed to be on the surface of the earth. 
With the introduction of an auxiliary right 


angle, the unknown true position of the ob- 
server is determined from the known true azi- 
muth and altitude of the body. Range and 
bearing from one point to another on the 
earth’s surface is simply a different solution 
of the astronomical triangle. Now, point your 
beam in the right direction, and good a 
American Practical Navigator, H.O. No. 9. 
Antenna Systems, AF Manual 52-19. 
Handbook of Electronic Tables and Formulas, 
Howard Sams. 


Refer to: 


A S Meter 


For Your Sixer 


De to the increased activity of six meter 
hidden transmitter hunts and the influx 
of the popular Heathkit “Sixer,” an “S” 
meter cireuit was developed at K5VMC/M to 
allow the use of a “Sixer” on local hunts. 
The circuit is applicable to the “Tenner” and 
“Twoer” as well. 

The unit consists of an inexpensive O-1 ma, 
meter and a single transistor meter amplifier. 
Half scale deflection is obtained on a signal 
strong enough to quiet the background hiss as 
compared to approximately one fourth to one 
third scale on a 20,000 ohms per volt meter 
or a VTVM reading the voltage drop across 
the plate dropping resistor. 

When the detector is operating under no 
signal conditions, it draws less than one mil. 
A strong signal causes the detector to draw 
just slightly more. Measurement of the voltage 
drop across the 150K plate dropping resistor 
produced approximately a seven volt drop 
which was not enough to give an accurate in- 
dication. A transistorized meter amplifier was 
built that would give 100 microamp sensitivity 
to a O-1 ma. meter. The input was shunted 
to give approximately full scale reading with 
no signal. Application of a weak signal pro- 
duced about half scale defiection which proved 
to be ample for hunts as well as relative indi- 
cations in a fixed station use. 

In operation, the meter functions as a tran- 
sistor volt meter which measures the voltage 
drop across the input shunt. The shunt is ad- 
justed so that the meter pointer just begins 
to deflect downscale with no signal input. This 
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Alan Bierbaum, K5VMC 

332 Atkins Avenue 

Shreveport, Louisiana 
is the most sensitive setting and will give the 
best results. 

The meter circuit here was built into a mini- 
box just large enough to accommodate the 
meter on one end. A socket was used for the 
transistor but the leads can be soldered if ex- 
treme care is used to keep any heat from 
reaching the transistor. No special layout is 
necessary and lead lengths are not critical. 
The only precaution will be that the leads from 
the “Sixer” to the “S” meter should be 
hooked exactly as shown and that battery 
polarity is exactly as shown; otherwise the 
transistor will be damaged. To dress up the 
appearance a miniature imported “S” meter 
was used but any O-1 ma. meter will work 
just as well. 

In the HW-29 and the new HW-29A, the 
unit may be mounted permanently as shown 
in Fig. 2. The old HW-29 with the 8 me modifi- 
cation kit can incorporate the “S” meter cir- 
cuitry by installing two banana jacks on the 
rear apron and using an insulated shorting 
bar when the “S” meter is not in use. The 
meter in no way affects operation of the unit. 


Using a conventional electrostatically shield- 
ed loop, a deflection of one tenth mil was ob- 
tained fifty feet from a sixty watt transmitter 
and a three tenth mil deflection at six miles 
from a twenty watt transmitter. 

One meter, one transistor, three resistors, 
a battery, and you have an “S” meter which 
will give better fluctuation indication than the 
meter on the Gonset Communicator III. 

Happy hunting! .-- K5VMC 
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Bruce Boyd W3QA 
415 Wickham Road 
Baltimore 29, Maryland 


VLF 1961 


VLF—very low frequency—is identified! by 
the FCC as that part of the radio frequency 
spectrum between 10 and 30 kilocycles per 
second. In the early 1920’s these frequencies 
were crawling with transoceanic commercial 
circuits which have long since been abandoned 
in favor of more profitable channels in the HF 
region. Nevertheless, this band is far from 
dead. 

The U. S. Navy has found VLF signals 
ideal for reaching submerged submarines and 
now operates a number of powerful stations 
in this frequency range including the “mega- 
watters” NPG at Jim Creek, Washington and 
NAA? at Cutler, Maine. These two stations, 
along with NSS at Annapolis, Maryland and 
NPM at Pearl Harbor, transmit weather, 
press and traffic at good code-practice speeds. 
When things get dull, they while away the 
time sending “v’s” in the time-honored manner 
of long wave stations. 

The National Bureau of Standards has de- 
termined? that the transmission error in stand- 
ard frequency broadcasts is much less at VLF 
than at higher frequencies because multiple 
reflections from the ionosphere do not take 
place. As a part of a program‘ to establish 
a uniform system of time and frequency broad- 
casts of high accuracy, station NBA in the 
Canal Zone sends one second dashes on a 
nominal frequency of 18 ke (offset —150 parts 
in 101°) with the frequency maintained to an 
accuracy approaching one part in 10! 


Converter for VLF 


You can build a very simple converter that 
will bring VLF signals into your regular ama- 
teur-band receiver. No additional tuning con- 
trols are used. This device is similar in 
principle to the more familiar crystal-con- 
trolled VHF converter except that the selected 
mixer output frequency is the sum of the in- 


put and local oscillator frequencies instead of 
the difference of these frequencies. 

The schematic diagram shows a converter 
which consists of an input filter, a fixed local 
oscillator and a mixer. A 6U8-A is used for 
the mixer and local oscillator. The oscillator 
is erystal controlled for convenience and sim- 
plicity. It is important to keep the oscillator 
level as low as possible so as not to block the 
receiver, which must tune to within 15 ke of 
the oscillator frequency. If a 3500 ke crystal 
is used, the combination will be automatically 
self-calibrating. For instance, a 20 ke signal 
will appear at 3520 ke on the receiver dial, Of 
course, any old crystal in the receiver’s range 
can be used at no sacrifice in performance ex- 
cept the loss of calibration. 

Component values are shown on the sche- 
matic diagram. T1 is a 44.6 vertical blocking 
oscillator transformer from a discarded Em- 
erson TV set. The transformer is marked “B 
12 M 18241 606” and peaks nicely in the 10 
to 30 ke range. The 3500 ke crystal came from 
a BC-696 command transmitter. The trap, L2 
C5, may be omitted, but it helps a lot if you 
have strong amateur signals or harmonics 
from TV set oscillators in the receiver band. 
L2 has 27 turns on a %” diameter slug-tuned 
form using No. 30 enamelled wire. 

The arrangement of components is not at 
all critical. A coffee can cover will make a 
good “breadboard” if you want to give the 
circuit a quick try. The unit shown in the 
photograph was constructed on a 4”x2%4” 
x 2%” Minibox and is provided with a cable 
and octal plug which connects with the acces- 
sory socket of an NC-300 receiver. The output 
jack is a BNC fitting. Use a short piece of 
coaxial cable between the converter and the 
receiver input terminals. Minimize pick-up of 
if signals by keeping this connection well 
shielded. 
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Receiver 


The performance of this converter depends 
to a large extent on the receiver use with it. 
For best results the receiver should be as se- 
lective as possible and have good bandspread. 
Remember, the VLF stations are only sepa- 
rated by a kilocycle or so. Use a peaked audio 
stage or a Q-multiplier, if you have either, to 
make tuning easier. 

When you are ready to try the converter for 
the first time, connect it to a source of fila- 
ment and plate power and connect the output 
cable to the antenna and ground terminals of 
your receiver. Tune the receiver to the crystal 
frequency of 3500 ke and make sure the 
local oscillator is working. There should be a 
strong CW signal at 3500 ke which stops when 
you pull out the crystal. Connect the largest 
antenna you have to the converter input and 
tune carefully between 3510 and 3550 kes for 
CW signals from the VLF station nearest you. 

Some 80 meter CW signals may get through 
the converter too. Pick out one of these and 
adjust the trap inductance, L2, for a mini- 
mum signal. Adjustment of the trap should 
have no effect on VLF signals. After you have 
identified one or two of the loud VLF signals 
and adjusted the trap, tune carefully between 
3510 and 3530 ke for some of the weaker 
stations. The converter has reasonable sensi- 
tivity in the LF band also. If your input 
transformer does not cut off too sharply and 
you are not too far from NSS, their trans- 
mitters on 64, 88, 122 and 150 ke may also be 
heard. The following table lists the VLF sta- 
tions heard on this converter in Baltimore in 
1961, together with their approximate fre- 
quencies. 


Table I 
Call Frequency kes 
NAA 15 
GBR 16 
FUB 17 
NBA 18 
NPG 19 
NPM 20 
NSS 22 
NSS 64 
NSS 88 
NSS 122 

Footnotes: 


1. Editorial, Electronics, April 1943. 

2. “VLF Maine,” Bureau of Ships Journal, February 
1960. 

3. “New NBS Standard Frequency of 20 Ke Reported 
Furnishing Accuracies of 10%, Electronic Design, 
May 11, 1960. 

4. “Changes in WWV/WWVH Standard Broadcast", 
CQ, February 1961. 


Viking Transmitter Adjusting Tools 


Oceasionally the owners of Viking Valient 
transmitters find it necessary to touch up the 
VFO calibration and adjust the modulator 
static current. To do this, it has been neces- 
sary to pull the rig out of its cabinet. This, 
in turn, requires the removal of numerous 
screws, connectors, etc. This lengthy operation 
can be completely eliminated through the use 
of a couple of paperclips or lengths of .036 dia. 
piano wire. Here’s how it is done. 

After selecting your material, bend it into 
the shape and size shown in the illustration. 
The adjustments can be made with one tool; 
however, two will make the VFO calibration 
adjustments easier. 

To adjust the modulator static current, in- 
sert the “L” shaped end of the wire tool 
through one of the vent holes in the side of 
the cabinet. Then engage it with the slot in 
the shaft of the appropriate potentiometer. 
The current can be easily adjusted by turn- 


ing the ring end of the tool. 

To calibrate the VFO, use two of the wire 
tools. Insert them through the vent holes in 
the cabinet in a location so as to engage the 
slots in the high and low frequency adjust- 
ments for the range to be calibrated. The 
normal calibration procedure can then be fol- 
lowed and adjustments made by turning the 
ring ends of the tools as necessary. 

These same tools may also be useful in mak- 
ing similar adjustments on other models of 
Viking transmitters. ...- W6NKE 
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“Little NIC” 


6 Meter Transistor Converter 


Capt. John J. Sury K8NIC/5 
39 Nebraska Road 
Dyess A.F.B., Texas 


hese popularity of transistors among the 
hams is increasing by leaps and bounds. 
The prices are reducing within reach of our 
building hams (which are getting fewer by the 
day). With the advent of VHF transistors 
hams, designers and manufacturers have been 
experimenting to make the transistor prac- 
tical for receivers, converters and trans- 
mitters. Because of their size and low power 
requirements they become the ideal device for 
miniaturization for mobility. The author at- 
tempted to design and build a simple minia- 
ture converter with the least amount of 
components and folding stuff and still main- 
tain performance. The results of such endeaver 
is the “Little NIC” 6 meter converter designed 
for portability with the Heath Kit Mohican 
transistor receiver. Any receiver can be used 
that tunes from 7 to 9 me without not too 
much of a modification. This little gem lays 
nicely in the palm of your hand. 

The chief items consist of 2 transistors 
and an overtone crystal. The remainder of the 
parts are normally found in a builders spare 
parts box. It may be tuned to either 7 me if 
or 8 me if without changing anything except 
the crystal. A 42 me overtone crystal was used 
in the authors model. A 43 me crystal was 
tried with equal success. All that has to be 
done is retune L2 and L4 for max. Li need 
not be retuned because it is broad. 

It should be noted on the schematic several 
transistors are mentioned for Q1 and Q2. The 
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RCA 2N1177 rf and the 2N1178 oscillator 
transistors do a terrific job. These are two 
new transistors by RCA for FM receiver ap- 
plication. By experimenting it was found that 
these transistors made the converter more sen- 
sitive than the others tried. The 2N384 will 
also do a fine job. The 2N247 may be used in 
the oscillator section with less sensitivity be- 
cause of its lower frequency cut off. 

The 5K pot (miniature) R7 is used to set 
the correct voltage from the 9 volt battery. 
The converter requires approximately 7% 
volts at 2.5 ma. By using a pot in series with 
the miniature 9 volt battery for storage ease 
in the converter as the battery voltage drops 
the pot resistance is decreased. The battery 
should last a long time for continuous service. 
With the advent of 9 volt transistor radios 
these batteries may be purchased almost any~ 
where, 

The construction will not be covered in de- 
tail because of the simplicity. The wiring is 
not critical so no difficulty should be encount- 
ered, just follow the schematic. 

The chassis is a 2 x 3-3/16x 1/16 inch fiber 
board. Refer to the chassis layout to get the 
approximate location of the components. A 
piece of “do it yourself aluminum” (the 
author used perforated) which may be ob- 
tained at any hardware store is formed into 
a box and the chassis is mounted on it (see 
layout). The box serves as a switch mount, 
pot mount, internal battery mounting and 
RG-58 coax fittings. Wire converter as indi- 
cated on the schematic. 


In winding your coils a grid dipper will 
keep you on the right track. On L1 the coil 
tap to the base of Qi should be one fourth 
of the turns from C2 and the antenna tap one 
half of the turns. 

To align the converter hook it up to your 
receiver. Tune the receiver to the desired if. 
Turn the converter on. Using a 50 me signal 
generator or grid dipper adjust the slugs and 
R7 for max, sensitivity. Putting a multi-meter 
in series with the battery to measure current 
will give an indication of whether the crystal 


is oscillating or not. By touching the oscillator 
coil L4 the current will change slightly if the 
crystal is oscillating. If it is not oscillating 
the current will not change. 

By changing L2 to the standard AM broad- 
cast band and changing L4 and the crystal to 


resonate at 49.3 mc, it should work fine with 
an auto radio. A filter in front of the con- 
verter may be required to filter out the strong 
AM signals. Get ’er built for the coming 6 
meter DX season. Good hunting. 

. +. K8NIC/5 


Improved Side Band 
for the SX-111 


This simple cireuit change to the SX-111 
receiver will improve its operation on SSB and 
does not involve the mutilation of the re- 
ceiver in any way. The only parts required 
are a double pole single throw bat handle tog- 
gle switch and a .47 mfd-100 WVDC tubular 
capacitor. The change consists of replacing 
the BFO switch (S6) with the DPST switch. 
Re-connect the BFO wiring to one side of the 
switch. From one contact on the other side of 
the switch connect the .47 mfd condenser to 
ground, Connect the remaining contact of the 
switch to the AVC line at the AVC switch 
(S2b). The circuit is now wired so that when 
the BFO is on a .47 mfd capacitor is connected 
from the AVC line to ground. This will pro- 
vide for a fast attack-slow decay action of the 
AVC circuit. The S meter will now work on 
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and Reception 


CW or SSB with the AVC on, and the RF 
Gain control may be run wide open with the 
audio turned down to a comfortable level. 

... WéRQF 
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Part Il 


A New Panadapter Unit 


Ast month we described a panadapter unit 

to be used in conjunction with any oscil- 
loscope and went into some detail describing 
the advantages of panoramic reception. We 
pointed out the types of information that could 
be gleaned and indicated the uses for it, and 
stressed the fact that a comparatively simple 
and inexpensive adapter unit would make it 
possible to use your station oscilloscope for 
this purpose. This is accomplished with only 
a minor modification to the scope, which rather 
than detracting from its utility actually adds 
to it because there are other uses for the 
scope which require this modification. We 
also described the theory behind the frequency 
sweep system and the method of synchroniza- 
tion selected for it. Since these two are the 
most important parts of the panadapter it is 
essential that they be clearly understood in 
order that you won’t be tempted to make sub- 
stitution of components or values that can get 
you in trouble in trying to get proper per- 
formance from the unit. We don’t mean to 
imply that changes can’t be made but please, 
—again we say,—please read the first part 
of this article so you will know why certain 
things were done as they were. (Frankly, we 
are just trying to eliminate the letters that 
describe multiple changes in a unit “con- 
structed exactly in accordance with your de- 
scription which doesn’t work, and who are 
you trying to fool?”) 


Assembling the Unit 


The circuit is reproduced here as Fig. 1 
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J. H. Ellison, W6AO! and R. L. Hopton, WéLQK 


and was described last month, The chassis lay- 
out, Fig, 2, is made on a 7” x 9" x 2” aluminum 
chassis such as the Bud type AC-406. As you 
can see from Fig. 2, and the photographs, 
this size chassis accommodates all the parts 
comfortably, if you are reasonably handy with 
the “tools of the trade.” Lay out the chassis 
and use socket punches for the if transfor- 
mers and tube sockets, but be reasonably care- 
ful and accurate so you will not encounter 
interference problems when mounting and 
wiring. The if transformers known as “K- 
Tran” by Miller are recommended because of 
the ease of mounting. Unfortunately, there is 
no K-Tran available for T-3 so you will have 
to drill the seven holes to mount the type avail- 
able. T-3 must be modified before mounting 
to provide the center tap. Remove the sec- 
ondary condenser and replace by two conden- 
sers of twice the value connected in series and 
with a center tap lead brought out through 
the bottom of the can. The orientation of each 
transformer and tube socket should be checked 
from the photos and the wiring diagram to 
get short, direct interconnecting leads. Check 
the loop-stick for length before mounting. You 
may have to trim the end of the paper from 
about one-eighth of an inch with a razor blade 
so that it doesn’t project below the bottom of 
the chassis. Then wind a 8-9-turn tickler 
winding at the mounting end of the loop-stick 
about one eighth of an inch from the main 
winding. Leave the leads long enough to be 
able to reverse them if the oscillator doesn’t 
“take off.” This may seem to be a very small 
tickler winding but that is what we ended up 
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Fig. |—T6 is a standard ferrite-cored loop stick. This was discussed in last month's text. 


with. There are two sub-assemblies that should 
be made before mounting. One is the detector 
circuitry seen in the upper right corner of 
the bottom photo, and the other is the decou- 
pling resistors seen at the lower middle. The 
detector circuitry is wired as in Fig. 3 on a 
small plaque or terminal board 1%4”x1%4". 
Watch the diode polarity or you may end up 
an upside down picture. The decoupling re- 
sistors can be assembled on a terminal board 
as we did or hung out in the wiring if you 
prefer. Those on the board from left to right 
are R4, R6, R13 and R16. There seems to be 
no difficulty with wiring dress; we used the 
most direct approach in most cases, only 
keeping clear the area around the crystal and 
trimmer. Unwanted capacities there might 
cause ringing in the crystal due to feed-back 
or degrade the selectivity and picture due to 
signal feed-through. 

A few words now about certain components 
are in order. The connectors on the rear apron 
are the threaded type jacks that fit the con- 
ventional RCA phono pin plugs. The fuse 
mount is desirable, but not essential. Similar- 
ly desirable, but not essential, is the small 
pilot light on the front apron. It is a neon 
assembly running off the 115 ac line through 
a 100,000 ohm resistor. It won’t light up the 
shack like a Scotchman’s reading lamp as 
some pilot lights do, but will remind you that 
the power is on. As stated previously, the erys- 
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tal doesn’t have to be 1500 ke exactly. It need 
be only within the tuning range of the asso- 
ciated if transformers. Plus or minus 20 ke 
would still be satisfactory. We used a plug-in 
type filter condenser because it was conven- 
ient and available—other types will do as 
well. Any power transformer delivering the 
same voltages and currents will do if it fits 
the space. Note the location of the soldering 
lugs before you assemble and mount the com- 
ponents and you will save time and have short 
ground returns. There are two on T1, two 
on V1, one on T2, two on V2, two on the crys- 
tal socket and one on V3. The two if tube 
types were chosen for high transconductance, 
but there are other types that match the same 
socket connections. In fact, if the suppressor 
connection is returned to cathode instead of 
ground many tube types are suitable, but 
check the Tube Manual first. In general, we 
might say that the components specified fit 
easily in the space, but if you substitute in- 
discriminately, you’re on your own. If a 
cabinet is desired for the unit, the Bud CU- 
879B will take the chassis with the cabinet 
covers on top and bottom instead of front and 
rear. This is a real convenience for access. No 
special sequence is necessary in wiring except 
for the sub-assemblies previously mentioned. 
The decoupling resistors are used in the plate 
and screen supply leads as normal precau- 
tions against interaction and instability. They 
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were put in at the start, not as corrective 
measures. All other components can be iden- 
tified from the photos. 

There are two items to be taken care of in 
the associated equipment, the receiver and 
scope, and they might as well be gotten out 
of the way first. If we don’t, we reach a point 
in alignment where we have to stop and do 
them before we go on. So first to the receiver; 
—as mentioned last month, connect a 50K re- 
sistor to the plate of the mixer tube and bring 
the other end of the resistor out via a shielded 
cable to the input of the adapter unit. Try 
to keep the length less than 30 inches so that 
the cable capacity doesn’t shunt off the signal 
appreciably. If you make up the permanent 
cable instead of the temporary rig you won’t 
have to peak up the front end after tune up 
and alignment. Next refer to your scope 
schematic or Instruction Book and find the 
lead from the horizontal amplifier plate to 
the seope deflection plate. This is the lead that 
is going to furnish us with the horizontal 
sweep voltage for the adapter. Connect a .05 
mfd ceramic condenser to this lead and bring 
the other side of the ceramic condenser to an 
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Fig. 2 

insulated pin jack on the outside of the scope 
case. Don’t worry about the voltage magni- 
tude available, it will be more than enough. 

The first step in aligning the unit is to get 
the 1500 ke 7f’s on frequency, which will be 
the actual frequency of the crystal. This align- 
ment is not critical because the pass band of 
transformers at this frequency is at least 20 
times that of the erystal. Set the crystal 
trimmer at about half capacity and remove 
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the crystal. Couple a VTVM to the detector 
output and feed a frequency corresponding to 
the crystal into the 6BE6 mixer plate and 
align the two if stages in the usual manner. 
Just be sure that the mixer oscillator sweep 
is at zero and that its frequency is well above 
1500 ke by backing the slug all the way out. 
Once the if transformers are aligned, no fur- 
ther touching up is necessary because of their 
broad selectivity relative to that of the erys- 
tal. Their sole function is gain. 

The next step is to get the mixer oscillator 
strength set and on frequency, assuming it 
is oscillating. Screw the slug well in and find 
the oscillator signal in the upper part of the 
Broadcast band. Use a short wire from a 
broadcast receiver antenna connection hooked 
over the loop-stick to get a quick check of 
where you are. If no signal appears, reverse 
the tickler leads. Once the oscillator is run- 
ning, measure the de voltage on the oscillator 
grid with a VTVM. Between —5 and —8 volts 
is satisfactory, but it must not be higher or 
you will be in trouble. As explained in last 
month’s article, the rf swing of the oscillator 
and the sweep voltage swing must not over- 
lap. Hook up the output of the adapter to the 
scope vertical amplifier input and hook up the 
sweep take-off from the scope to the sweep 
input jack on the adapter. Set the scope sweep 
at about 30 cycles and sync it to the ac line 
in whatever manner your scope does this (in- 
ternal switch or external jumper). Increase 
the scope horizontal gain to draw a base line 
and position the base line somewhat below 
center. Now we will check the adapter oscil- 
lator performance. Measure the de voltage on 
the diode cathode with the sweep control at 
zero. (Use a VTVM because any other type 
will give a false reading if the meter requires 
current.) It should read 18.5 to 19.0 volts. If 
it doesn’t, the resistors R7 or R8 in the vol- 
tage divider must be adjusted to give that 
reading. Now, leave the VTVM connected and 
advance the sweep control to about half scale. 
If there is any change in the voltage reading 
on the diode cathode it shows that the diode is 
conducting and either the mixer oscillator bias 
is too high or the sweep is too great. Assum- 
ing that we have adjusted this properly, the 
oscillator should be set by the slug to a fre- 
quency which is the sum of the main receiver 
if (455 ke or thereabouts) and the crystal 
frequency (nominally 1500 ke). Don’t bother 
with the band center control at this time, it 
can be set later. 

Now we can get the crystal filter circuit 
lined up properly. Put the crystal back in 
the adapter and feed a signal to the adapter 
mixer grid at the if frequency of your re- 
ceiver. Now advance the sweep width control 
about one quarter open and the erystal re- 
sponse curve will appear on the scope. You 
have three adjustments to play with, namely, 
the crystal trimmer or balancing condenser 
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and the erystal input transformer primary 
and secondary. Get the maximum height re- 
sponse with the primary first. it won’t need 
any further peaking. Now peak the response 
with the secondary and start adjusting the 
erystal balancing condenser. You will see the 
erystal rejection notch appear on one side of 
the curve as you adjust, then the curve will 
become symmetrical, and then as you continue 
adjusting you will see the notch appear on 
the other slope of the response curve. Work 
the secondary tuning and the trimmer tuning 
together until you are satisfied that you have 
the best compromise of the three factors, re- 
sponse shape symmetry, least response curve 
width and maximum response height. Notice 
the shape of the curve when the notch is pres- 
ent. The skirt at the notch is practically ver- 
tical but the other skirt slopes off at quite an 
angle, and the response curve is rather broad 
at the base line. The symmetrical curve with 
no notches will be rather less than half as 
wide at the base line, indicating better selec- 
tivity and better resolution. This is a vivid 
representation of what happens with your 
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receiver crystal filter when you try to “notch 
out” an interfering signal. You may knock 
out one but you open the gate for other low 
level interference. Now vary the sweep width 
control and you will see the response curve 
grow wider or narrower as the crystal pass- 
band becomes a larger or smaller percentage 
of the total sweep width. 

The next step is to adjust the broad band 
input stages of the adapter. This requires a 
signal generator that will tune from 400 to 
500 ke. What we want to achieve is a response 
curve in the adapter which has a hump at 
both the low end and the high end of the 
pass band. The companion receiver will pro- 
duce a hump response in the middle of the pass 
band and if the three humps are appropriately 
spaced the result will be an over-all response 
that will be fairly flat. This flat response will 
result in all signals on the scope showing up 
with their true relative strengths. The most 
satisfactory approach to reach this condition 
is to make a preliminary adjustment of the 
adapter by itself, followed by a further ad- 
justment in conjunction with the receiver. 
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The reason for this is that no two receivers 
and antenna systems have the same response 
curve, so that the desired flat response can 
only be obtained with your own receiver and 
antenna. Although it is seldom mentioned, 
note that the receiver antenna trimmer ad- 
justment can have a considerable effect on the 
shape of the response curve. Also, in a multi- 
band receiver any lack of tracking in the os- 
cillator, mixer and rf stages will distort the 
response curve shape. You can check your 
receiver internal alignment on various bands 
by this observation. 

1. Put a 455 ke signal on V1 plate and tune 
T2 secondary (top) for maximum response on 
scope. 

2. Put a 435 ke signal on V1 grid and tune 
T2 primary (bottom) for maximum response. 

3. Put a 475 ke signal on V1 grid and retune 
‘T2 secondary for max. response. 

4, Put a 455 ke signal on regular adapter 
input and tune T1 secondary (top) for max. 
response, 

5. Put a 435 ke signal on adapter input and 
tune T1 primary (bottom) for max. response. 

6. Put a 475 ke signal on adapter input and 
retune T1 secondary for max. response. 

7. Repeat steps 2, 3, 5 and 6 to peak re- 
sponses. 

Now hook up to the regular receiver and 
find a steady non-fading signal (or feed in 
one on a fundamental signal) on some con- 
venient band. Tune it in carefully, peak the 
antenna trimmer and then tune from- about 
40 ke below to 40 ke above the signal while 
watching the scope. It should remain fairly 
constant in height (plus or minus 20%) if 
your adjustments are correct. If there are 
very low or very high response points anywhere 
but the very edges of the picture, touch up T1 
and T2, but go easy. At this point all touch- 
up adjustments interact and some compromise 
must be accepted. On the other hand, if you 
have access to a multi-vibrator for rf you can 
use it now as a signal source and see the en- 
tire response curve like a picket fence and 
very quickly get the best over-all adjustment. 


Band Center Adjustment 


The band center adjustment is pretty ob- 
vious. With the receiver and adapter warmed 
up and stabilized, pick a signal, tune it in 
exactly by ear, put the band center control 
at mid-position and center the signal on the 
scope by trimming with the oscillator coil 
slug. You should calibrate the sweep width 
control by means of either a signal generator 
on a high frequency band or by a receiver 
with a calibrated dial. Tune the generator to 
move the signal from the middle of the scope 
to the edges, both directions. Don’t try to get 
too much sweep, 5 ke, 20 ke, and 40 ke are 
suggested points, each of course, giving plus 
and minus the amount from band center. Re- 
member that the sweep width setting in ke 
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is a true setting on any band because it is 
a percentage of the if frequency, which is 
fixed. This completes the alignment of the 
unit. To many it may appear we have gone 
into too much detail, but we have tried to give 
a detailed description in proper sequence and 
cover questions that might arise from those 
who are not familiar with panoramic receiv- 
ers. We hope they can get a clearer picture 
of its operation while building and aligning 
it. Of course, no amount of words takes the 
place of actually going through the steps by 
oneself either in an original approach or fol- 
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lowing somevne’s description. Fortunately, 
there is very little in the entire job that can 
go out of alignment so you can be assured of 
long time satisfactory performance when the 
adapter is finished. 


Interpretation of Patterns 


In the text of both parts of this article we 
have described in more or less detail, the 
types of information produced by the pan- 
adapter. Now let’s consider some of the pat- 
terns, first those appearing at normal sweep, 
say a sweep of 20 ke where a signal is fairly 
narrow. Fig. 4a is a typical CW signal (or 
an unmodulated carrier) which appears and 
disappears with keying. A frequency shift 
keyed teletype signal will look the same as an 
unmodulated carrier except that it seems to 
jitter erratically with the keying characters. 
A carrier with FM applied will “fuzz up” 
with modulation as in Fig. 4b and clear up 
with no modulation. Note the similarity of 
all these signals. They are all characterized 
by a constant amplitude signal, neglecting 
fading, of course. All appear as signals origi- 
nating at the base line and reading up from 
it, rather than signals reading above and 
below a middle axis. This is because we are 
viewing a response curve and not actual rf 
or af voltages. Pulse noise such as ignition 
noise will appear as in Fig. 4c. Either spikes 
or triangles or both may occur. They usually 
appear at several points, equally spaced, and 
do not move with tuning although they may 
run slowly across the scope either way. This 
is typical of ignition type noise. They are also ~ 
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Fig. 4 
constant amplitude signals because the of- 
fending source is usually close by and no fad- 
ing exists. This persistent regular pattern is 
typical of man-made interference as contrasted 
with static or random noises which appear in 
short irregular bursts. 

Now consider an AM signal which will look 
like Fig. 4d with modulation. You will note 
that this signal while still having the response 
curve shape, varies in amplitude about a mid- 
dle level which is the unmodulated carrier, 
and swings with 100% modulation to twice 
amplitude and to zero amplitude in the audio 
cycle. Unsymmetrical modulation can be de- 
termined by comparing the amount of swing 
above and below the mean when a steady mod- 
ulation tone is used. Over modulation will 
be manifested by an excess of the upward 
swing over the downward swing combined 
with the appearance of bright spots on the 
downward peaks at the base line. When this 
occurs you will frequently find splatter pulses 
spaced each side of the main curve and syn- 
chronized with modulation. Don’t be misled 
into thinking these low amplitude peaks are 
unimportant. The reason these are small on 
the panadapter is because they are at the 
edges of the response curve, but to the list- 
ener tuned to those frequencies they are any- 
thing but small. 

SSB signals appear in bursts at a fixed 
point on the scope. They resemble Fig. 4e in- 
stantaneously, but emanate from the base line 
like a keyed signal. In fact, they are keyed 
signals of many frequencies, the sideband fre- 
quencies generated by the voice in the sup- 
pressed carrier system and _ transmitted 
simultaneously. We don’t see them as separate 
spikes because they run together, shift and 
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overlap. If we could trace the outline of all 
these frequencies at any one instant we would 
get a curve just like that produced by an AM 
signal. Again, this is because we are viewing 
a response curve so we will not see an unsym- 
metrical group right or left representing upper 
or lower side band, but we will see extensive 
amplitude variations. 

All the foregoing discussed wide sweep pat- 
terns. If the sweep is narrowed to say 3 or 
4 ke each type of pattern will broaden to fill 
the scope face. A teletype signal under this 
condition reveals some interesting informa- 
tion about fading and multiple path propaga- 
tion. You will see the two response curves 
representing mark and space separated by 
the frequency shift, and you can see each fad- 
ing relative to the other, even though the 
time interval between them is measured in 
milliseconds. Since fading is a measure of 
multiple path lengths, absorption and many 
other things this gives us a mental image 
of ionospheric propagation which is rather 
different from the popular conception of a 
reflecting surface. This and other pictures in- 
dicating drastic fading shows us how our re- 
ceivers and the human ear average out signals 
over time and intensity to produce copyable 
signals. 

At zero sweep and with the receiver and 
adapter centered on a signal, we can see the 
modulation frequencies on an AM signal just 
as the audio would appear on a scope, swing- 
ing equally above and below a horizontal axis. 
The same picture could be obtained with a 
SSB signal if a strong local signal to supply 
the carrier is injected at the antenna. Nor- 
mally, keyed signals fluctuate so radically 
that the signal biases itself off the scope. 
The level of a CW signal, however, can be 
set to show keying characteristics even though 
a stationary pattern can not be had. You will 
get a picture like Fig. 4f at any instant. The 
leading and trailing edges of keyed characters 
can be caught “on the fly” and transients that 
produces clicks and key thumps can be plainly 
seen. | 

The last few paragraphs on patterns will 
give you a starting point for making use of 
the panadapter other than as a signal seeker. 
You will find many more than we could tell 
you about. Perhaps you will be interested 
enough to pass on such information to the 
rest of us, either on patterns or on other uses 
for the panadapter. We haven’t exhausted its 
potentialities by any means in this article, 
One nice feature which wasn’t planned is the 
control obtained at narrow sweep. One of the 
major difficulties in an original design is re- 
sisting. the temptation to “improve it” long 
enough to use it and write it up for others. 
(The Editor sometimes gets difficult, too!) 
Well, we resisted the temptation (so far) 
and wrote it and we will leave it to you to 


improve it. «+.» W6LQK ... W6GAOI 
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Plate Modulate Your DX-40 


VPs advantages of plate modulation over 
screen or cathode modulation are consid- 
ered to be worth the extra cost of the rela- 
tively higher powered modulator required. 
This article describes a simple modification of 
the DX-40 to allow its use with an external 
plate modulator, yet allows the operator to re- 
turn the DX-40 to its original circuitry at the 
flick of a panel switch for built-in controlled 
carrier modulation, or for CW operation. The 
only parts required are a simple DPDT switch, 
a resistor, a small terminal strip, two banana 
jacks, a double banana plug, a couple of feet 
of hook-up wire—and the modulator. 

The UM-1 Universal Modulator (Globe Elec- 
tronics, $34.95 in kit form) is ideal for plate 
modulating the DX-40. It furnishes 25 watts 
of audio, so running the DX-40 at slightly over 
50 watts input results in almost 100% modula- 
tion. Signal reports verify the improvement 
with plate modulation, especially under poor 
band conditions or QRM. 

The schematic showing the changes (Fig. 1) 


Figure 1. DX-40 circuit changes for plate modula- 
tion, 
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Fred Blechman K6UGT 
14512 Daubert St. 
San Fernando, Calif. 


is almost self explanatory, especially when 
compared to the DX-40 schematic in the Heath 
manual. However, for those that prefer to 
make the changes step-by-step, here are the 
details: 

(Refer to Fig. 1 and Photo 1) 


(1) Install a DPDT switch, toggle or slide 
type, between the key jack and the function 
switch on the front panel of the DX-40. This 
switch will be called SIA and S1B. 

(2) Install two insulated banana jacks (J1 
and J2) on the rear apron between the mike 
input and the antenna output connectors. 
Space these banana jacks so that the centers 
are three-quarters of an inch apart, to allow 
mating with a double banana plug from the 
modulator. 

(3) Remove the wire from function switch lug 
#3 and solder this wire to S1B center lug. 

(4) Solder a jumper wire between S1B “in- 
ternal” lug and function switch lug #3. 

(5) Install a two-lug terminal strip (TS1 and 
TS2) to the underside of the chassis in a 
convenient spot (see Photo). 

(6) Connect (do not solder yet) a 54K 5 watt 
resistor (or one 10K 2 W and two 22K 2W in 
series) between the two terminal strip lugs 
TS1 and TS2. 

(7) Solder a wire from S1B “external” lug 
to lug TS1 of the new terminal strip. (Note: 
Either lug may be considered TS1. The other 
lug will then be TS2.) 

(8) Remove the wire from function switch lug 
#7 and connect (but do not solder yet) to ter- 
minal strip lug TS2. 

(9) Twist two 14-inch long insulated wires to- 
gether to make a twisted pair. Strip %-inch 
of insulation from each end of both wires. 
(10) At one end of the twisted pair of wires, 
solder one wire to banana jack J1 and the 
other wire to banana jack J2. Route the 
twisted pair along the existing cabling on the 
underside of the chassis to the front panel. 
(11) Solder one of the twisted pair wires to 
function switch lug #7. 

(12) Solder the other twisted pair wire to 
terminal lug TS2. 

(13) Remove the wire from function switch 
lug #10 and solder it to S1A “internal” lug. 
(14) Solder a jumper wire between center lug 
of S1A and function switch lug #10. 
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This completes the wiring. Now here’s the 
way to use the DX-40 now that it’s modified: 


Plate Modulation Operation 


(1) Put the new switch S1 in the “external” 
position. 

(2) Plug the modulator output (pins 1 and 8 
of the UM-1 accessory socket) into J1-J2 ba- 
nana jacks just installed on the back of the 
DX-40. A double banana plug is very conven- 
ient for this connection. The modulator output 
tap should be about 6000 ohms. If you are 
using the UM-1 the 6500 ohm output tap will 
match the DX-40 very nicely. 

(3) Connect your microphone to the modula- 
tor input. 

(4) Put the DX-40 function switch in the 
“Tune” position and adjust the grid drive to 
about 2-3 ma. 

(5) Put the function switch in the “Phone” 
position, dip the final and load to 100 ma, plate 
current. Operation above 100 ma, is not recom- 
mended in this mode. 

(6) Advance the gain control on the modula- 
tor as you speak into the mike. You will prob- 
ably hear the modulator talking back to you 
a little and the plate current needle on the 
DX-40 may flicker. Adjust the grid drive con- 
trol to stop the flickering during modulation. 
With the UM-1 and a crystal mike the modula- 
tor gain control may be run “wide open”. Don’t 
eat up the mike, however. Adjust your voice 
power- and mike distance from on-the-air 
checks or with an oscilloscope. 

(7) When using the UM-1 Modulator, it may 
be switehed on and off with the DX-40 auto- 
matically. Just connect the coil of a 115 volt 
60 cycle relay to pins 5 and 6 of the DX-40 
accessory socket and connect the contacts of 
the relay (the normally open contacts) to pins 
4 and 5 of the UM-1 accessory socket. (If 
there is a jumper between pins 4 and 5 of 
the UM-1 socket, remove it, of course). 


‘ 


Controlled Carrier (Internal) Modulation 


(1) Remove modulator input plug at J1-J2. 
(2) Put a jumper across J1-J2. (A double 
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banana plug with a wire jumper makes a quick 
change even quicker). 

(3) Put the new switch S1 in the “internal” 
position. 

(4) Connect your microphone to the DX-40 
mike input connector. 

(5) Since all internal wiring is now electri- 
cally identical with the original wiring, the 
DX-40 should now be operated just as if you 
never saw this article in the first place. 


CW Operation 


Follow steps (1), (2), and (3) described 
above for Controlled Carrier Operation. Then 
follow step (5). 

That’s all there is to it. Whew! 

..+ K6UGT 


Note 1: Use 10K 2W and two 22K 2W (or similar) 
in series. Screen current is approximately 8 ma. 
Note 2: When controlled carrier operation is de- 
sired short out J1-J2 and switch S1 to “Internal.” 
Don't forget to change the mike from the modu- 
lator to the DX-40, Note 3: Switch Si mounts 
nicely on the front panel. J1-J2 are banana jacks 
which mount on rear apron of the DX-40, near the 
mike input. Note 4: When using the external 
modulator load to 100 ma plate and 2-3 ma grid 
with the function switch on “Phone.” Adjust the 
grid drive for a steady meter when modulating. 


Minimizing 
Test-Lead 


Requirements 


When you're using several types of test gear 
in the shack, the number of different types of 
test leads required rapidly reaches the point 
of total confusion. 

The usual snarl of test leads can be reduced 
to only two or three sets simply by standard- 
izing the connectors used on the various items 
of equipment. One of the best connectors to 
use for this purpose is the ordinary mike fit- 
ting (Amphenol Series 75 or equivalent). This 
connector is a modified coax termination for 
rf gear, a completely shielded joint for audio 
and low-level meters, and it isn’t so expensive 
that conversion of all your gear will drive you 
to bankruptey court. 

Typically, three 3-foot leads—one made with 
flexible coax such as RG-58A/U, one with 
mike cable, and one with test-lead wire—will 
be enough. Use gator clips on the other ends, 
or a set of universal test prods. A 3-foot ex- 
tension of RG-58A/U with a type 75-MC1F 
connector at each end adds to the versatility. 

«.. K5JKX/6 
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An Economical 
Socket for the 4-IOO0A 


O@ of the juicyest items to appear on the 
surplus market, at a now modest cost, is 
the 4-1000A. Of the many virtues this tube has 
is it’s excellent application to grounded grid 
linears, by now well covered in popular litera- 
ture to date, therefore not requiring repetition 
here. Even the 7% volt filament transformers 
necessary have appeared at reasonable prices 
as surplus. So far, so good—but not the 
sockets! 

A search through the latest stock market 
reports and the usual local stores, as well as 
inquiries over the air, failed to reveal any 
source of supply. It seemed downright dis- 
couraging to pay more for a socket than for 
the tube! 

The tube manufacturer’s specifications rec- 
ommend forced-air cooling be provided in or- 
der to maintain base seal temperatures below 
150° centigrade, and the plate seal below 200°. 
The air-flow rate recommended is 30 cubic feet 
per minute below 30 megacycles, rising to 45 
cfm at 110 megacycles. However this sturdy 
jug has the capability of more than 3 kilowatts 
average plate input, which is considerably 
more than the law allows amateurs, This fact 
would lead one to the idea that a lesser input 
could get by with less stringent specifications 
due to the lesser temperatures encountered 
when operating at less than one-third of the 
maximum ratings. 

The specifications go on to say that in the 
event an air-system socket and air chimney 
are not used, air must be circulated through 
the base of the tube and over the envelope sur- 
face and plate seal in sufficient quantities to 
maintain the temperatures below the maxi- 
mum ratings. Also, that seal-temperature rat- 
ings may require cooling air to be supplied to 
the tube if the filament is maintained at oper- 
ating temperature during standby periods. 
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Further socket research revealed that among 
the tubes with the same pinning are the 
Amperex type 6079/AX-9908 which has been 
used in both commercial and amateur class C 
and linear amplifiers. The same pinning is 
used for the industrial triode type 5868/AX- 
9902 and a new SSB developmental tube type 
QB 5/2000, The ratings for the latter looks 
mighty interesting for amateur use both in 
grounded grid and grounded cathode, and the 
author feels that it is worthy of an article de- 
seribing its characteristics. None of these tubes 
require forced air cooling, and the socket used 
is the Amperex S-37(3, available through dis- 
tributors at $4.50 net. 

While the socket assembly is not recom- 
mended for the 4-1000A due to the forced air 
requirements, it is easily modified. It is metal 
with ceramic pin supports, rather than all 
ceramic, There is enough clearance between 
the pin supports to drill holes matching the 
base holes of the 4-1000A, thus providing a 
means for the air flow to the base seals, and, 
should a chimney be used, to the plate seal. 

As may be seen in the photo, the distance 
between pins 2 and 3, and 3 and 4 is greater 
than between the other pins. These two holes 
were drilled with a 5/16” bit. The other three 
were drilled with a 17/64" as the maximum 
size permitted by the available space. Of 
course these sizes are not critical, but should 
be as large as possible as long as care is 
exercised to insure the holes are not so large 
as to damage the ceramic pin standoffs while 
drilling. It will be a much easier operation if 
you use a center punch marking the center of 
the widest space between each pin, as may be 
seen in the photograph. Drill a small pilot hole 
first. This hole will automatically be aligned 
to the 4-1000A base holes if care is used in 
centering, a not too difficult process. The entire 
operation can be done faster than it takes to 
tell about it. 

A word about chimneys. You may be wonder- 
ing where to get a suitable glass chimney. You 
can use a metallic fruit juice can, which would 
be satisfactory. In case this seems startling, I 
have some 4-250A sockets taken from surplus 
equipment which use metal chimneys. Admit- 
tedly you will miss the beautiful glow outlining 
that pretty rosy-hued plate. My good friend 
Ike, W9RUK has been running his 4-1000A for 
about two years without a chimney and with- 
out adverse results. He just uses a fan aimed 
at the tube, using this socket. As a matter of 
fact, he hasn’t even drilled holes in it. He just 
mounts it above the chassis and allows the 
general flow of air from the fan to do the 
trick. Drilling the holes, however, will give you 
additional safety by improving the air flow dis- 
tribution and will not interfere with later use 
of the 6079 or QB 5/2000. 73 

Charles E. Spitz, W4API 
1420 S. Randolph St. 
Arlington 4, Virginia 
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Measuring 
Frequency with 
Simple Equipment 


Cc, L. Henry 
1910 Kirby Ave. 
Chattanooga 4, Tennessee 


is amateur radio, a knowledge of your operat- 
ing frequency is essential for many reasons. 
First of all the FCC requires it. Remember the 
old saying, “don’t fight city hall.” Then too, 
would you tell a friend “shift frequency OM 
to 3.5 me or so?” Or maybe, “our net operates 
at 29.2 me, I think?” 

No, we all have a very definite interest in 
determining frequency, sometimes even to the 
exact cycle. 

Frequency measurement is possible in many 
ways, and each has it’s own distinctive dis- 
advantage. Possibly the simplest, and least 
accurate, is the absorption wavemeter, which 
is merely a parallel resonant circuit. Although 
simple to construct and operate, it is insensi- 
tive, and interacts with the circuit under test. 
If you had a coil with infinite Q, and coupling 
so loose there was no interaction, accurate 
measurements might be possible this way. The 
absorption wavemeter is useful in another way 
however, which I shall explain shortly. 

The other type of frequency measurement 
equipment commonly in use by the amateur is 
_the xtal calibrator. Usually either a 100 ke or 


42 


1000 ke xtal is used, mainly to determine the 
band edges. The disadvantage of this is that 
you may, unless very cautious, use the wrong 
harmonic and be 100 or 1000 ke off. A further 
question when using this type of measuring 
equipment is interpolation. By this I mean, 
how do you check your frequency if it is not 
an exact multiple of 100 kc? Elaborate cali- 
brators use multivibrator chains to cut the 
signal interval to 10 or 1 ke. Some even have 
built in interpolation oscillators which can be 
calibrated internally and will cover a 100 ke 
interval, However, it is possible to measure 
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any frequency exactly using only a minimum 
of equipment. A communications receiver is 
desirable, although not necessary. The absorp- 
tion wavemeter mentioned previously can re- 
place it. An oscilloscope, audio oscillator, and 
xtal calibrator are essential. 

Added to the above equipment you must 
have a mixer, which can be built easily with 
two germanium diodes. See Fig. 1. 

First though, before checking an unknown 
frequeney, you must check and calibrate your 
equipment. The xtal calibrator can be adjusted 
against WWV, preferably at as high a fre- 
quency as possible, This should be done just 
before the unknown frequency is measured. 
Wait until the WWV tone stops, and adjust 
the calibrator to zero beat. When the tone re- 
turns, adjust the calibrator further until the 
chopping of the tone is as slow as possible. 
You may have to do this several times, to be 
sure of the correct setting. An error of one 
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cycle at 20 mc is an error of 0.000005%, which 
is close, real close! 

Next you must calibrate your audio oscil- 
lator. In most cases it is easier to run a graph 
or chart on the dial error rather than try to 
rework the oscillator. The dial can be checked 
at several points, and a line drawn through 
these prints on a graph, A straight line should 
result. See Fig. 2. This chart can then be 
checked occasionally, and corrected. Let the 
audio oscillator warm up for several hours. 
Then, using the scope, check the lower fre- 


A custom built calibrator gives greater ac- 

curacy. The calibrator contains a 50 and 10 ke 

multivibrator chain, together with a 200 ke xtal 

standard, 
quencies against the power line frequency, 
using Lissajous figures. From 20 to 600 eps 
this should be possible. From 600 to 6000 eps 
you can use the 600 eps tone from WWV (con- 
nect the af output of your receiver to the verti- 
cal input of the scope), since ratios up to 10:1 
ean be read easily with Lissajous figures. 
Above 6000 cps use the 100 ke xtal calibrator. 
All the checks are made by applying the audio 
oscillator to the horizontal input of scope. The 
vertical input is connected to the unknown 
frequency. 

An alternate method which can be used on 
some scopes is shown in Fig. 3. With this 
method of using intensity modulation of a 
standard circle, ratios of 100:1 can be read. 

With your equipment calibrated, you now 
have the equivalent of a $1000 frequency 
meter. Now let’s put it to work. The first thing 
you will want to measure is your transmitter 
frequency. Assuming you operate xtal con- 
trolled, use the following procedure (if you 
use a VFO, you will want to check the dial 
at several points on each range and run an- 
other graph). 

You must determine the approximate fre- 
quency of the unknown signal first. Do this 
with your receiver and xtal calibrator or with 
an absorption wavemeter. In making this 
check, remove the antenna from your receiver 
and use only the oscillator or VFO stage of 
your transmitter. This will prevent an er- 
roneous reading from an overloaded receiver. 


JULY 1961 


Using the calibrated audio oscillator and os- 
cilloscope to interpolate the beat between the 
xtal calibrator and the unknown signal. Do this 
several times to be sure of the result. 


Now suppose your unknown frequency seems 
to be 3550 ke. Beat this signal with the xtal 
calibrator by using a mixer, such as the simple 
diode type described previously. The output of 
this mixer will be the difference between the 
100 ke harmonic and the unknown signal, hav- 
ing a maximum of course of 50 ke. Apply this 
signal to the vertical input of your oscil- 
loscope. The calibrated audio oscillator is con- 
nected to the horizontal input. Lissajous pat- 
terns can then be used to determine closely 
the beat difference, as in photo. If a three 
to one ratio is obtained at 16 ke on the audio 
oscillator, the beat difference is three times 
this or 48 ke. Our unknown frequency is found 
to be 3548 ke, with an error depending on the 
accuracy of the audio oscillator. If the oscil- 
lator is within 0.59, and this is easily possible, 
our final measurement will be 240 eps or less, 
which figures out to be approximately 0.007% 
at 8548 ke. If a one to one ratio is possible, 
the error will be less. For instance, if a one 
{Continued on page 65) 
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K4TSD is adjusting a home built xtal calibrator 
against WWV at 20 me. By doing the calibra- 
tion several times, it is possible to get it "on 
the nose.” ’ 
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Seymour Denby W2BNW. 
Metro Electronics Corp. 
172 Washington St., N.Y. C. 


From 

My Side 
of the 
Counter 


ise least once every day, a customer—who 
may be a fireman or a successful lawyer, 
—will say to me, “I envy you, Sy... making 
money at your hobby. Nothing but radio 
gear all around. What a way to make a liv- 
ing!” Most of the time I don’t answer; there 
is no answer to that one. But it’s time, I 
think, to put down on paper one ham’s reac- 
tions to living all day with his hobby. 

I’ve been a ham since my teens—and let’s 
not discuss when that was. Just for the record, 
I run a radio parts store on New York’s 
Radio Row. We deal mainly in surplus, which 
means that I generally yet a special kind of 
customer. I'd like you to come behind the 
counter with me for a while to see what it’s 
like. In common with any businessman, I have 
to show a profit at the end of the month, and 
some of my reactions are colored by this fact. 
But, as a ham, I have more in common with 
my customers than most salesmen, and this 
makes things interesting. 

On a Saturday, for example, the shop, 
which has little floor space at best, resembles 
the meeting-room of the local Key Klix Klub. 
There are hams and experimenters all over 
the place. Some come in just to look around 
and talk, and that’s OK with us. Once in a 
while they buy something, and that’s even bet- 
ter. Many of them are providing me with a 
liberal education, as well. 

Take teenagers. There was a time when I 
could take a circuit out of a youngster’s hand, 
fix him up with the components he wanted, 
and send him away happy. Nowadays it’s not 
so easy. A kid will march up to the counter, 
squint at me through his glasses, and ask for 
“a dual linear precision pot, with extra lugs 
at the midpoints.” id that’s exactly what 
he wants. There’s no point in my looking at 
the circuit; it’s for a computer that I can’t 
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figure out, and anyway it’s three pages long. 
I feel especially sorry for the fathers who 
come along to pay for the stuff. The kids are 
so darned superior that while Dad is still ask- 
ing, “Do you think that this will do?” Sonny 
is already on the next item, a dozen diodes, 
“but all matched, please.” 

I still do get a kick when I can dig out a 
lot of parts for a boy, watch him count out 
the dimes and pennies, and see him come back 
next week, with the report that “I’ve already 
worked six states, Sy.” Sometimes the pen- 
nies add up 20¢ short or so, but rather than 
take back a couple of resistors, I tell the kid to 
forget it. The big grin and the handful of 
QSLs he shows me the next time he comes in 
is worth it. 

Not all of them are kids. Plenty of fathers 
have latched onto the game of ham radio to 
get some relaxation after a hard day at work. 
With luck, I catch them while they’re Novices 
and watch them progress, learning as they 
go, through the thrills of DXing with a single 
807 and on to bigger and better things. Radio 
is completely new to them, and an hour in a 
place like mine is likely to be confusing to a 
fellow who pushes a pencil all week, so I help 
them out just as I do the kids. 

The older and wiser hams come in to swap 
lies, look around at the “new surplus” and 
very often pick up a gadget that I bought but 
can’t make heads or tails of—there’s a part in 
it that may be useful some day. That’s how 
junk boxes are born. One item was an am- 
plifier of some sort. It contained two sensitive 
relays and umpteen re-useable resistors, con- 
densers and what-have-you. We had hundreds 
of them, and they are now sitting in ham 
shacks as small transmitters, converters, 
power supplies and whatever else the amateur 
imagination saw in them. 

Apart from hams, we have many experi- 
menters who come in for odd-ball parts to go 
into odd-ball devices. Many of these fellows 
are working on “secret” projects . . . they 
for because they're afraid that someone will 
swipe their idea. I do the best I can. We get 
our share of real cloak-and-dagger stuff, 
though. Any number of experts from the FBI, 
CIA and other agencies come in for compo- 
nents to build specialized devices. They know 
what they want their rigs to do, and they 
know what they need, but they can’t tell us 
much about it. They get the VIP treatment, 
as opposed to the guy who comes in for “an 
oscillator or something to mess up my neigh- 
bor’s TV set—it’s so darned loud I can’t sleep.” 
The latter just gets a reading from the sec- 
tion of the FCC Regulations dealing with will- 
ful interference, and the penalties attached. 

I try to be especially patient, and it takes 
a lot of patience, with the women who come in 
with a parts list from a son or brother or 
husband who’s away in the Armed Forces, or 
in college, or on a job where there are no 


73 MAGAZINE 


parts stores. These gals think that they’re 
shopping in Macy’s where the customer is al- 
ways right. We try to make things easy for 
them, and when they come back asking for 
an exchange or a refund, we act like the up- 
town department stores. The only time that 
we get really tough about refunds is when 
someone has obviously given a component a 
few whacks with a hammer to make it work. 

I do have some gripes in this business. The 
Number One Louse is, of course, the know-it- 
all. He wrote the book, has a cellar full of 
gear and has all the answers. He comes into 
the shop just to browse around, make loud, 
disparaging comments on the merchandise, and 
bargain for a 10¢ pilot lamp. He frequently 
imposes his ignorance on an innocent bystand- 
er with, “Don’t buy that! It’s not what you 
want. And anyway, I know where you can 
get it cheaper.” 

Closely related is the customer who picks 
up an item and then tells me that he saw the 
same thing at Discarded Parts, Inc., for $3.00 
less. Of course, that was three weeks ago, 
and now Discarded, our favorite competitor, 
is out of stock on that particular gadget. 
Speaking of competitors, it may be my imagi- 
nation, but do my competitors make a special 
effort to send me all of their problems? And 
are these problem customers always in a tear- 
ing hurry because they’re double-parked? Or 
does it just seem that way? 

I get a little unhappy with the fellow who 
asks to see the Gold-Plated Gammatron which 
is in the most inaccessible part of the show 


window. After I’ve knocked over a box of 100 
loose transistors, and stepped on a 4D32 in an 
effort to get it for him, he looks at it lovingly, 
says, “Gosh, I haven’t seen one of these since 
I was in the Royal Navy in 1942,” and walks 
out. At this moment the phone rings, and just 
as I’m saying, “Hello, Metro Radio...” a 
fellow barges in on my conversation to ask if 
I have any way of checking the 4X1000 from 
the final of his Super Cyclone Single Sideband 
Signal Shocker. 

It may be a personal prejudice, but I haven’t 
much patience with the self-styled ham who 
puts several thousand dollars into a complete- 
ly commercially-assembled station, has it in- 
stalled by a technically-minded buddy, and 
goes on the air to call CQ for 18 minutes be- 
fore signing. Perhaps it springs from my own 
approach to ham radio, but I feel that such 
fellows are not really amateurs; they are just 
using their licenses to engage in some kind 
of high-powered Citizens Band operation. 

I’ve given a lot of thought to this radio busi- 
ness, and I’ve often wondered whether the 
grass is greener on the other side of Radio 
Row. Television repair parts sell very well, 
and stereo hi-fi is going big. But, from my 
side of the counter, the kicks I get from the 
surplus business far outweigh the gripes. I 
think that I’d rather stay in a shop where a 
good number of the customers know more 
about radio than I do . . . where I can teach a 
little and learn a lot. One meets such inter- 
esting gadgets, and such interesting custom- 
ers. \ 


Transistor Biasing Simplified 


PPLYING the proper bias to a transistor 
A circuit is admittedly slightly more com- 
plicated than biasing a similar vacuum tube 
cireuit. As a matter of fact, the problems in- 
volved have no doubt caused many an amateur 
to become quite biased against transistors. It 
is hoped that this short conversion to amateur 
techniques of a few of the major problems 
involved will assist those who are really in- 
terested in using these little jewels. 

A transistor is considered to be a current 
operated device. The obvious thing to do then 
weuld be to bias the “control electrode” with 
a source of fixed current, rather than fixed 
voltage. As usual, the obvious method proved 
to be wrong. In practice a little bug-a-boo 
called IcO changes the picture entirely, so 
that attempts to use a simple fixed bias cur- 
rent circuit, as shown in Fig. 1, resulted all 
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too often in developing thermometers rather 
than useful amplifiers. 

This IcO is the collector-to-base current, 
with the emitter circuit open. It consists of 
two major components, a thermally sensitive 
one which is mainly dependent upon the junc- 
tion temperature, and a leakage current which 
is proportional to the applied junction voltage. 
In good quality small transistors the second 
component is usually insignificant, but in 
power transistors it may become the larger 
component of IcO at room temperatures, These 
two components of IcO can be broken down 
into more specific paths, but for practical work 
the methods of combatting the effects of IcO 
are more valuable than the detailed physics 
involved. 

The simple bias circuit of Fig. 1 should not 
be rejected without at least giving it a try- 
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Fig. | 


out, if only to gain a better understanding of 
these little beasts. It is quite useful to the 
ham as a simple meter amplifier for wave- 
meters, or audio amplifiers where the bias 
resistor can be selected for the individual 
transistor in the circuit. The PNP transistor 
in Fig. 1 may have a typical IcO of 10 wA 
and Beta (ac current gain) of 50. As a start- 
ing point, most transistor amplifiers are de- 
signed for around 1 ma emitter current. The 
collector current will then also be nearly 1 
ma, so that with a 12 volt supply, —Ecc, and 
a 6.2K ohm load resistor the collector voltage 
has plenty of room to swing with large signal 
voltages without clipping or bottoming. 

To get this 1 ma of collector current we 
need a base current of 1 + 50 ma, or 20 na 
of base current. We already have 10 ya of 
base current supplied by IcO, so RB needs 
to supply only 10 wa additional, from the 12 
volt supply. As indicated by the typical input 
characteristics of Fig. 2, the emitter to base 
voltage is negligible, so RB = 12 + 10 x 
10—6 = 1.2 megohms. Now what happens if 
the operating temperature of the circuit is 


Fig. 2 

increased about 10° C., or 18° F.? IeO doubles 
to 20 wa, RB still supplies 10 ua, so the base 
current is now 30 ua. The collector current 
now becomes 50 x 30 ya, or 1.5 ma, and the 
collector voltage drops to 2.7 volts. The circuit 
still works as an amplifier, and for small 
signals the effect so far may not be noticed, 
but a further increase in temperature, or 
changing to a transistor of higher gain, may 
cause saturation of the transistor and its re- 
fusal to function as an amplifier. 

A slight improvement in the de stability 
may be found in the circuit of Fig. 3a. By 
connecting RB to the collector instead of to 
—Ece a bit of de feedback is obtained which 
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helps out by compensating for the increase of 
IcO with temperature. As the collector voltage 
tends to drop the base current supplied by 
RB also decreases. Unless the collector is 
capacitively coupled to a low impedance ac 
load, this cireuit may also result in ae feed- 
back which reduces the available ac gain. 
One method of preventing this is to split RB 
in two equal parts, as in Fig. 3b, and bypass 
the ac feedback signal with a capacitor. For 
radio frequencies this may not be necessary, 
since the input capacity of the transistor may 
be sufficient to cause the input impedance to 
be very low compared to RB. 

In Fig. 4 is shown the usual method of bias- 
ing individual low power amplifier stages. 
Although it is only slightly more complicated 
than those previously discussed, it offers tre- 
mendous advantages in improved de stability 
and ease of predicting its performance with 
normal variations in temperature or transistor 
characteristics and circuit components. Cal- 
culation of the exact value of each resistor for 
a given Stability Factor can of course be quite 
involved, and the same goes for working out 
the optimum values for best performance. 
However, as amateurs who work in engineer- 
ing labs may have noticed, optimum final de- 
sign is normally based upon experimental 
verification, more commonly known as “cut 
and try.” Simply picking the values of the 
components from any commercial circuit may 
result in a usable amplifier, but one which 
is over-designed for amateur work. So, it 
might prove profitable to see what factors in- 
fluence the selection of components. 

The emitter bias resistor, RE in Fig. 4, 
provides a considerable amount of negative 
current feedback. Hence, any tendency for 
the emitter current to change is compensated 
for to a large degree. In addition, RE is gen- 
erally large compared to the resistance of 
the emitter to base junction, and so prevents 
changes of the base to emitter voltage from 
affecting operation. Selection of the value of 
RE is more generally an intelligent guess, 
rather than a mathematical calculation. Too 
high a resistance would cut down the available 
collector to emitter voltage, which would limit 
the ac signal voltage swing. Too low a re- 
sistance would make it necessary to use a 
low value of RA for good de stability, and 
this would shunt too much of the signal, re- 
ducing the gain. Typical values for RE are 
1K ohm for general purpose amplifiers, 2.4K 
for low noise preamps where the normal emit- 
ter current may be % ma and 470 ohms for 
low level driver stages. 

The base resistor RA is usually made 3 to 
10 times the value of RE. A smaller value 
will provide better de stability, but a higher 
value results in less signal loss due to shunt- 
ing the input. In Fig. 4, we chose to make 
RE 1K ohm, and RA 3.6K ohm with an emit- 
ter current of 1 ma. These values should give 
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good stability even out in the desert in mid- 
summer. The 1 ma through 1K puts the emit- 
ter 1 volt above ground, and the base a little 
more than 1.1 volts above ground; picking 
the emitter to base voltage from Fig. 2. RB 
then can be readily calculated. The current 
through RA, and also RB, is 1.1 V = 3.6K 
=.31 ma (neglecting IcO). RB is then 12 
V—1.1 V+.31 ma=35K ohms. A 36K re- 
sistor will do as well. 

Since we had 1 ma of emitter current, and 
nearly 1 ma of collector current, a 6.2K ohm 
collector load resistor will set the collector 
voltage at slightly below the half way point. 
We lost one volt in the emitter resistor so 
the supply voltage is now 11 volts, rather than 
12. A more optimum bias level would call for 
a lower load resistor, but this would lower the 
amount of signal available to a following 


Fig. 3 
stage, since the collector load and the input 
circuit of the following stage are effectively 
in parallel as far as the signal is concerned. 

Up to now we have ignored the coupling 
capacitor, Cc, and emitter bypass, CE. The 
coupling capacitor is generally chosen so that 
its reactance, at the lowest frequency to be 
amplified, is small compared to the sum of 
the generator or source resistance and th 
input impedance of the amplifier. In a multi- 
staged amplifier Rg is of course the collector 
load resistance of the previous stage, since 
it is usually very low compared to the tran- 
sistor’s output impedance. Typical values for 
Ce in the audio range are 1 to 10 mfd. Since 
these are usually low voltage electrolytics, the 
polarity must be carefully observed. 

As with vacuum tube circuits, CE should 
have a very low reactance compared to the 
value of RE over the range of frequencies 
it is desired to amplify. But, unlike vacuum 
tube circuits, the low frequency cut-off point, 
at which the response is 3 db down, is where 
the reactance of CE times Beta is equal to the 
source resistance. In this case the source re- 
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Fig. 4 


sistance is Rg in parallel with RA and RB. 
Typical values for CE are 25 to 100 mfd for 
audio. 

Now that we have worked out an amplifier, 
as in Fig. 4, even though it might not be 
quite as well designed as could be done by 
a more rigorous mathematical treatment, it 
might be interesting to see if we could estimate 
its useful gain. We started with a typical 
transistor with IcO of 10 xa and Beta or hfe 
of 50. An additional parameter of interest 
would be the common base input impedance, 
hib, which is approximately 30 for typical 
audio units. If it isn’t given, it can be readily 
calculated from the formula: hib=hie+ 
(1+ hfe), where hie is the common emitter 
input Z. 

The voltage gain is then readily approxi- 
mated by the formula: Av=R1-~hib, and 
therefore in this case it is 6,200 + 30, or 
around 206. If the amplifier is loaded down 
by a following stage the R1 used in the for- 
mula would be the sum of the collector load 
resistance in parallel with the input imped- 
ance of the next stage as well as any biasing 
resistors connected to that stage. The same 
applies to the current gain, which in an un- 
loaded stage is equal to Beta. However, the 
lower the input impedance of the next stage, 
the more the available current gain is used, 
whereas the voltage gain is reduced. Since 
transistors are current amplifying devices, 
reduction in voltage gain is not much of a loss. 

The de gain was cut down so much by this 
amplifier configuration that it really isn’t 
worth wasting time calculating the stability 
factors, except perhaps for practice. For those 
who are game to carry on a couple of ex- 
cellent references are listed below. Naturally, 
this short an article couldn’t begin to cover 
all the intricate aspects of transistor biasing. 
In addition, considerable liberties were taken 
in using approximations with the calculations. 
Nevertheless, the procedure outlined will re- 
sult in perfectly usable amplifiers, and assist 
in gaining further insight into the workings 
of these mysterious little trinkets. 

... K6EAW 


References: si es Electronics; Lo, et al, Prentice 
|, Inc. 
Transistor Circuit Engineering, R. F, Shea, 
John Wiley & Sons. 
General Electric Transister Manual, 5th 
Edition, G. E. Co. 
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Power-house 
Pros 


AAesic power supply, consisting of an in- 
put power source, a rectifier circuit, and 
a filter, is capable of operating any electronic 
device. However, its operation can be im- 
proved tremendously for many purposes by 
incorporating additional circuits and by using 
the more-familiar circuits in different ways. 
While these additional circuits are admittedly 
the frosting on the cake, some kinds of cake 
are completely flat-tasting without any frost- 
ing at all. 

The most familiar of these extra circuits is 
the voltage regulator. Like the term “power 
supply” itself, this name actually describes 
a number of different circuits. All have the 
same purpose: to hold output voltage constant 
under varying load. This can be accomplished 


VR 


REG. 
OUTPUT 


Fig. | 


with active or with passive elements (or, more 
frequently, with a combination of both.) 

Most of us are familiar with the simplest 
voltage-regulator circuit, which employs a 
special type of cold-cathode gas discharge tube 
called (oddly enough) a voltage regulator tube. 
This tube makes use of the fact that voltage 
drop across a normal-glow gas discharge tube 
is almost constant within rather wide limits, 
and that value of this voltage drop is estab- 
lished in design of the specific tube, 
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Last month, in Part One of this article, we dis- 
cussed basic power supply circuits, filters, and 
voltage multipliers. While they're important, they're 
only the starting point toward a power supply 


which is desi; rather than tossed together out 
of the junk . Let's see what's on down the 
rodd,... 


Staff 


In use, the tube is connected in series with 
a current-limiting resistor as shown in Fig. 
1, and output is taken in parallel with the tube. 
VR tubes are normally available in 90-, 105-, 
and 150-volt ratings; other values are obtained 
by series connections. 

To understand circuit operation, imagine 
that the tube is actually a variable resistor 
whose resistance is controlled by the voltage 
across it. As voltage drops, the resistance 
rises, tending to keep voltage constant by di- 
vider action. 

VR tubes are not the only circuit elements 
which behave this way. An ordinary neon glow 
tube exhibits exactly the same effect, although 
at a different voltage level (which varies from 
tube to tube) and at much lower currents. 

One of the main disadvantages of the gas- 
tube regulator is that output voltage is fixed 
at one of the design values or a combination 
of the few available voltages. Another ele- 
ment which acts in an identical manner for 
different reasons overcomes this difficulty, 
since it is manufactured in a wide range of 
voltages: the Zener diode. 


VALVE TUBE 
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Fig. 3 


The Zener diode is a specially-processed type 
of silicon diode which also exhibits constant 
voltage drop under certain conditions. As can 
be seen from Fig. 2, the circuit is identical to 
that of a gas-tube regulator with the diode re- 
placing the gas tube. 

However, Zener diodes are available in vol- 
tages from 3.9 volts up to 150, at prices rang- 
ing from 44 cents (for an economy line put 
out by Hoffman) to many dollars (for high- 
wattage industrial-type units). Since they 
don’t burn out with use as tubes do, the 
approximately doubled cost is actually less 
expensive in the long run. 

Both the Zener and the gas-tube circuits can 
regulate output voltage to within 1 percent 
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for varying loads or for input voltage changes, 
but frequently regulation must be even closer 
than that. An example is the oscillator voltage 
supply for an FM rig, or for a high-selectivity 
SSB receiver. Voltages here should be regu- 
lated to much closer than 1 percent stability. 

Regulation of this type demands an active 
regulator, rather than the passive types de- 
scribed so far. Such a regulator is shown in 
Fig. 3. 

This circuit uses a high-current, low-voltage 
vacuum tube as a series valve. Resistance of 
the tube is determined by its grid-cathode vol- 
tage, which in turn is controlled by the de 
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Fig. 5 


amplifier circuit shown enclosed in dotted 
lines. The de amplifier compares a selected 
portion of the output voltage to the voltage 
of a passive standard, and adjusts the valve 
tube’s bias accordingly. With a high-gain de 
amplifier, this circuit can maintain output 
voltage constant within 0.01 volt for 10 per- 
cent variations in input voltage, from no-load 
to maximum-load conditions. It also provides 
instant adjustment of output voltage value by 
means of the potentiometer, which determines 
what portion of output voltage is fed to the de 
amplifier. 

Another circuit providing close regulation 
and adaptable to higher current is that of 
Fig. 4, which uses the vacuum tube as a shunt 
element (replacing the VR tube in the circuit 
of Fig. 1). In operation, resistance of the con- 
trol tube is varied by the de amplifier in the 
same manner as for the circuit of Fig. 3 (but 
with opposite polarity), and the control tube 


(Turn to page 50) 
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NEW! from EF? & EL 
MODEL AR-1 


TRANSCEIVER ANTENNA 
TRANSFER UNIT 


Here is the answer to the problem of using your trans- 
ceiver as an exciter for any linear amplifier, The AR-1 
transfers the antenna to the transceiver while receiv- 
ing and provides the necessary switching to connect 
the exciter to the amplifier, and the amplifier to the 
antenna when transmitting. A front panel switch also 
permits the exciter to operate straight through to the 
antenna. The relay is shock-mounted and the case is 
insulated to reduce noise. Standard SO239 connectors 
are provided for low impedance coax lines. 

LOW INSERTION LOSS: Transceiver output to amplifier 
input, less than 1.02:1 SWR, 3 to 30 Mc. Amplifier 
output to antenna, less than 1.12:1 SWR, 3 to 30 Mc. 
The AR-1 requires 6.3VAC (6.3V jack on KWM-2) and 
normally open auxiliary contacts on the exciter relay. 
(ANT. RELAY jack on KWM-2). The AR-1 may also be 
used as a conventional antenna change-over relay. 
Size 3 X 4” X 4”, 
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then varies output voltage to keep the output 
value constant. 

Similar series- and shunt-type regulators 
can be built using transistors (Fig. 5 and 6) 
and operate in the same manner. Engineers 
at Motorola have built such a supply to deliver 
more than a kilowatt at up to 30 volts, for test 
purposes, and report regulation within a quar- 
ter-volt from no-load to full-load conditions. 


235 12-22 

volts volts 

input output 
Fig. 6 


All these active circuits employ feedback 
to reduce “error” voltage to something ap- 
proximating zero; feedback can also be used 
to eliminate heavy filter chokes from a power 
supply without loss of performance. The cir- 
cuit is shown in Fig. 7. 

In operation, the input voltage has a strong 
ac component which is coupled directly to the 
grid through a capacitor and to the cathode 
through a resistor. Screen voltage is filtered 
through an RC filter. The variable resistor is 
adjusted so that the tube’s series resistance 
is low except when the grid receives a negative 
pulse at the top of the input waveform. At this 
time, tube resistance rises. The property of 


Fig. 7 


rising impedance with increasing current char- 
acterizes inductance, making this circuit inter- 
changeable with a choke in any power-supply 
application. In practice, less voltage is lost 
across the tube than across a choke for the 
same load current value. 
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Fig. 8 


Dozens of construction articles on power 
supplies for various purposes have been pub- 
lished; they include variable-voltage units for 
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Letters 


Dear Wayne, 


Another fine issue of 73! You sure have it “at both 
ends,” both fine articles and interesting ads. 

If you're interested in more subscribers (hi) you might 
try sending one copy of 73 to the president of some of the 
many radio clubs around the country and including a cir- 
cular on the magazine giving more information including 
individual and club rates. If you don’t have a list of some 
of the clubs across the nation you always could include a 
blank along with your next reader's poll. 

I thought that I'd pass along some handy information 
for the VHFers who “roll their own.” Discarded televisions 
are easily available in most sections of the country, either 
from neighbors or from television dealers who cart them 
off while installing new models. Besides having a great 
number of good tubes, a useful power supply, and other 
goodies, the tuner invariably contains coils for the various 
channels which can easily be converted to use on the 
VHF bands. First check the capacitor in parallel with the 
coil and determine the inductance of the coil using the 
Handbook formula and the Handbook table for television 
channel frequencies, then calculate the capacitance re- 
quired to resonate the assembly in the desired band, add 
the capacitance, and presto, you're in business. 

Channel Two and Three coils work best on six meters, 
while those for channels six and seven perform best on 
two meters. Because of the six me bandwidth of the tv 
channels, the coils perform admirably in broadband con- 
verter circuits. 

Would you by any chance be interested in publishing an 
article on a control unit that I am working on that 


incorporates an ultrasimple, but effective conelrad moni- 
tor, a selective audio filter for code, complete power 


fusing and control, a T-R switch, and a code monitor? 
This unit is entirely non-critical and can be adapted to 
ayone’s junk box. 

. «+ Kenneth Hirsch K9TMB 


Well Kenneth, I sure would like to send @ copy of 73 to 
club presidents, but the problem is one of time. This maga- 
azine ts snow-balling so fast I don't even have time to answer 
much of my mail, much less start more going out, I know 
everything would go faster, but it still isn’t possible. Of 
course if I could round up a few more fellows to lend a hand 
with the work we might get things speeded up, but J find 
that enthusiasm wanes when I answer the salary question by 
offering them the same pay that all of us on the staff are 
getting. Your control unit might be of more interest for the 
parts: your audio filter, if it is different, would be of great 
interest and would be an article in itself, Ditto the T-R 
switch and code monitors. Conelrad monitor? Bak! . 
Wayne. 


Dear Wayne, 

You remember that fabulous little KW mobile linear 
built in-the-antenna, with midget water-cooled Eimac 
final, Jennings vacuum capacitor, and midget inverter 
supply in the car? W6TMG, the fellow who was 
producing it at Yuba Dalmotor Division, has moved 
over to the Electro Mechanics Division of Cabral Motors, 
with all the goodies hamwise, and is in addition taking 
over production of the D. Moore SSB Transceiver and 
putting it out wired and tested for under $100. The 
rig is now called the Mark 2B, and a matching 100-watt 
linear is now on the planning boards. Thought you might 
like to know, since W6MHP was swamped with orders 
for this rig even without overt advertising of any 
kind. However the full dope will probably now appear 
in an ad somewhere around this end of the magazine. 

Jim WA6EXU 
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MARK 2B 
SSB TRANSCEIVER 


AVAILABLE NOW! 
40 or 80 METERS 


Originally described in the May, 61 issue of 
“737 (p. 57, 58). This rugged transceiver 
makes SSB available to all at moderate cost. 
Due to the flood of orders and the need for 
additional production facilities, the D. Moore 
Company has turned over production. of this 
unit to the Electro Mechanics Division of 
Cabral Motors, who are furnishing the unit 
wired and tested for only $97.50. 

This is a complete Single-Sideband Trans- 
mitter-Receiver. High impedance input. 34 
ohm AF output. Transmitter delivers conserva- 
tive 2 Watts of RF across 50-ohm load, enough 
to drive a KW linear amplifier, or the economy 
100 watt linear described below. 


Required for operation: 


* Power Supply delivering 300V @ 100 ma. 
plus 12V for filaments. 


* VFO covering operating frequency 
* 455KC Mechanical Filter with carrier 
crystal to match 


* Kit of 11 tubes 
MARK 2B Printed Circuit Board, wired and 


oe : 112866, 
it of 11 tubes: 4—-12BA6,  1—12BE6, 
Kit _{BAUTA, 1-1ZAQ5, 1—12BY7A, 27360, 

J-12AX7A. (6V tubes may be substituted 

if desired) oat 
NEW! Model 48 VFO for 40 ond 80 M. Wire 

‘ond tested, including tubes. Requires 150 

BABOON: war re tsere ao 8 
New, improved Reflect-O-Match for insertion 

intransmission line. Requires external indi- 

iNet only. Good toa KWC or fine for CB. 9.95 
WATCH NEXT MONTH FOR OUR NEW LOW-PRICED 
YOO.WATT MOBILE LINEAR, matched to MARK 2B 
Transceiver. 

Postage paid within the U.S. 
Order direct from 


Electro Mechanics Division 


CABRAL MOTORS, INC. 


51 Victory Lane, Los Gatos, Calif. 
Phone EL 4-8800 


$97.50 


19.75 


37.50 


51 


(Power from page 50) 


"7 vac 


ALL CAPACITORS 20mt 450 WvOC 
ALL DIODES SARKES-TARZIAN M-500 


Fig. 9 


bench use, high-power units to supply several 
items of equipment at the same time, low- 
ripple units for powering transistor equipment, 
and a host of other special-application cir- 
cuits. Some of the more-interesting ones from 
a general-application viewpoint are described 
in the following paragraphs; many others are 
included in the bibliography at the end of this 
article. 

Among the most-interesting circuits de- 
scribed in the past 5 years are the Minipacks 
developed by Rob Wagner, W6WGD. Deliver- 
ing approximately 150 volts at up to 50 ma., 
they’re ideal for powering a VFO or other 
small station accessories. 

The basic circuit of the two versions of 
Minipack is a voltage regulator of the series- 
valve type using two 50B5’s in parallel. The 
de amplifier is a 12AX7. Filaments of these 
tubes are connected in a series string across 
the ac input. Using a neon tube as the voltage 
reference, output is held within 1 percent over 
the range from 75 to 175 volts. 

One version uses a conventional center- 
tapped full-wave rectifier, the other a voltage 
doubler. Since the regulator is the heart of 
the circuit, it alone is shown in Fig. 8. Due to 
small sizes of the components, it can be built 
on a 2x2x5 chassis box. 

Another tiny supply with a wallop is that 
shown in Fig. 9, adapted from a similar but 
larger circuit in the Handbook (1959 edition). 
This complete unit develops 500 volts without 


12H 75MA 


ig 
vac 


load and more than 300 volts at 200 ma out- 
put, yet occupies a space only 3x5x1% inches 
complete. Basically, it’s a half-wave tripler 
using medium-large capacitors. Filtering ac- 
tion of the three capacitors shown is adequate 
for normal receiver use, but for powering low- 
level audio stages a simple RC filter (shown 
in dotted lines) should be added to minimize 
hum. 

With present-day silicon diodes, we can go 
even smaller in size. The circuit of Fig. 10 was 
originally described in GE Ham News, and 
adaptations of it have appeared in several 
publications since. It’s basically a normal 
bridge-type rectifier using miniature silicon 
units (less than % inch in diameter and % 
inch long) instead of vacuum diodes or more- 
conventional selenium rectifiers. 


Fig. I 


Many of the newer receiver circuits require 
a bias voltage, which is seldom provided by an 
existing set’s power supply circuits. Since this 
bias voltage is usually supplied at low cur- 
rent, hefty savings can be made by using in- 
expensive 1N34-type diodes in voltage-multi- 
plier arrangements off the 6.3-volt filament 
line, a la Fig. 11. 

If bias requirements are less than —9 volts, 
the shunt diode bias supply shown in Fig. 12 
may be added easily to any receiver. It was 
originally described in the Radiotron Design- 
er’s Handbook for use with a vacuum diode, 
and has been converted here to use a semi- 
conductor instead. Any semiconductor diode is 


satisfactory. 

c 27k Pe 
—}} WV ] = 

VARY 
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63 somt 
CONTROL 
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Fig. 12 

Especially for experimentation, it’s fre- 
quently nice to have a power supply on the 
bench which has continuously variable output. 
While this ean be achieved either by using a 
hefty rheostat in a conventional voltage di- 
vider or by using an active-regulator circuit, 
an English circuit developed by A. H. B. Walk- 
er and described eight years ago by William 
Creviston in Radio & Television News offers a 
simpler approach, 

The basic circuit uses audio power output 
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Fig. 13 


type as rectifiers in a conventional center- 
tapped full-wave circuit. However, the grids 
of these tubes are returned to a variable bias 
source which is controlled from the front panel. 
Output voltage cannot be greater than grid 
voltage, and as a result the low-power bias 
supply controls the much greater output power 
of the main unit. 

As shown in Fig. 13, the circuit has been 
adapted to use the high-perveance TV _ hori- 
zontal-output tubes which didn’t exist when 
the circuit was developed. With constants as 
shown, output ranges from 0 to 300 volts at 
up to 250 ma. All parts values are uncritical, 
as are tube types. 

A similar type of variable-voltage power 
supply, widely described, makes use of a type 
of rectifier we haven’t yet discussed—the gas 
diode. Actually, in the variable-voltage design, 
a gas triode is used instead of the diode, but 
before we examine the circuit, let’s detour a 
bit and compare gas rectifiers to the more- 
ordinary type. 

The most common type of gas diode is the 
familiar mercury-vapor tube, such as the 866 
for high voltage or the old type 83 for lower- 
power applications. They’re distinguished in 
operation by a fluorescent blue glow inside the 
tube. 

Principles of operation of the mereury-vapor 
tube are similar to those of a vacuum diode 
in many ways; electrons are emitted from the 
hot cathode, and are attracted to the plate only 
when the plate is positive. However, the M-V 
tube is filled with gas, and as the electrons 
move through the gas they ionize it. 

The positive ions produced as a result nul- 
lify all space-charge effects, which in a vacunm 
diode limit the amount of current available. 
The “plasma” in a M-V tube or other gas diode 
is actually a near-perfect conductor so long 
as the gas is ionized. 

Because of this near-perfect conduction, the 
voltage drop in an M-V tube is much lower 
than that in a comparable vacuum diode. How- 


ever, this advantage carries a built-in disad- | 


(Turn to page 54) 
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SKYLANE'S $5535" S255 
$59.95 $79.95 
Cut to fit—just assemble and use. 
SWR less than 2:1 any place on any band. 
25 DB F/B Ratio. 
8 db Gain on all bands—10-15-20. 
Single feed Line—52 ohms input Z. 
Very High “Space Factor," or "Capture Area." 
All Aluminum, or Bamboo-aluminum construc- 
tion. 
Reflector coils—no stubs. 
Only 17 feet wide. 8 feet deep. 
Write for Brochure to 


SKYLANE PRODUCTS 


Department 73 
406 Bon Air e 


Tampa 10, Florida 


TUBES WANTED! 


ESPECIALLY KLYSTRONS, 
MAGNETRONS, MINIATURE, 
SUB-MINIATURE AND 
OTHER SPECIAL PURPOSE TYPES 
HIGHEST PRICES PAID 


DEPARTMENT 
73 
1108 Venice Boulevard 
Los Angeles 15, California 


Richmond 9-764 


Super Sensitivity 
for Two 


Our aim, when we 

set out to produce the 

Tapetone Converters, 

was to make available 

to the DX-minded ham 

converters which until a 

then could only be built by the ham with a 

machine shop and a lab full of gear. We 

made no compromises. Here are the specifi- 

cations on our high-gain low-noise XC-144 

converters. 

© 417A input! 6BQ7 Cascode; 12AT7 Os- 
cillator; 6CB6 Mixer. 

® Noise Figure: 2.8 db (with no advertis- 
ing fudge factor.) 

© Butler Oscillator for high stability. 

© IF Tuning Ranges: 26-30 mc; 14-18 mc; 
30.5-34.5 mc; 28-30 mc; 50-54 mc; 7- 
11 mc. 

® Gain: 33 db. Image Rejection: 60 db. 

These converters are for DX-ing and not for 

use in high signal level areas. 

Order direct from our Laboratory. Net price: 

$75.00 plus $7.50 Federal Excise Tax. 

Matching power supply: $45.00 plus $4.50 

Federal Excise Tax. 

Converters for: 
50—108—144—220—432—1296 mc 
Send for a complete description of our many 

models and the latest price list. 
Club secretaries: write for details on our 


new club sales program. 


TAPETON 


10 Ardiock Place 
Webster, Mass. 
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vantage, similar to one requirement for 
semiconductor rectifiers: a current-limiting 
resistor is a must when using an M-V rectifier. 
Otherwise, the tube may run away with itself 
and be destroyed. 

In addition, operating temperatures are 
more critical, since both the ionization and the 
allowable reverse voltage are determined by 
gas pressure within the tube, which in turn 
is determined by the tube’s temperature. 

In summary, the M-V diode offers lower vol- 
tage drop and higher current capacity than 
does a comparable vacuum diode. It can also 
be built with higher reverse-voltage ratings, 
and for this reason is popular in high-power 
circuitry. 

With the gas diode sketched in, let’s look at 
the gas triode—or to give it its more common 
name, the thyratron. 

A few paragraphs back we mentioned that 
the gas in an M-V tube is ionized by motion 
of electrons through it. It follows naturally 
that if no electrons are allowed to flow, no 
jonization can occur, and the conducting 
“plasma” won't be formed. 


TO FILTER 


UNIVERSAL OUTPUT 


A structure in the thyratron called the 
“grid” by analogy (it doesn’t look at all like 
a grid) does just this. If, with plate voltage 
off, the grid is made extremely negative, no 
current can flow even with plate voltage ap- 
plied. So far, this is similar to vacuum-triode 
action. 

However, in a vacuum triode, the grid acts 
something like the handle on a valve; plate 
current can be turned on, then can be con- 
trolled in intensity, and finally can eyen be 
turned off again, all by the grid’s action. 

In a thyratron, the grid is more like an ex- 
plosive charge. It can be fired to “blast loose” 
ions and initiate an avalanche of plate current, 
but once it has been fired it loses all control 
until plate current is once again turned off 
externally, 

This might seem useless were it not that 
plate current in a rectifier tube is turned off 
externally at least 60 times every second, 
whenever the ac supply goes negative. This 
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restores control to the grid at the same rate. 

Now, by arranging things so that the grid 
is completely negative whenever the plate is 
positive, plate current can be kept at a mini- 
mum. On the other hand, if the grid and plate 
both go positive at the same time, current flow 
will be at a maximum. And if the tube firing 
point is somewhere in between, plate current 
will flow in a series of short pulses which add 
up in the filter to less-than-maximum power 
output. With a fixed load resistance, the varia- 
tions in current and power are automatically 
transformed into changes in output voltage. 

This means that if we have some means of 
controlling the firing point of the tube within 
each cycle of supply power, we have a ready 
control of output voltage no matter how high 
that output voltage may be. Note that there’s 
no regulation; simple control is the only thing 
we're gaining here. 

One way to accomplish our end is to vary 
the relative phase of grid and plate voltages 
by an adjustable phase-shift network supply- 
ing the grid voltage. That’s the way it’s usu- 
ally done. The phase-shift network is composed 
of the capacitor and variable resistor in the 
primary of the grid-power transformer, T2, in 
the circuit of Fig. 14. 

If you like to experiment, you might blend 
this circuit and the active regulator of Fig. 3 
together by using the DC amplifier output of 
the regulator to control resistance of a vacuum 
tube, which would in turn replace the vari- 
able resistor of Fig. 14. Such a circuit might 
extend regulated-supply operation into the 
high-power classification at minimum expenses 
—and it might cost you a power supply. It 
hasn’t been tried to our knowledge, and is 
mentioned here only as a suggestion to the 
experimenter. 

So far, we’ve talked only of power supplies 
which convert electrical input power into elec- 
trical output power having different charac- 
teristics. Naturally, batteries, solar cells, and 
the like can also be considered as “power sup- 
plies” but have been deliberately omitted from 
the discussion. However, before closing we 
want to describe a unique power supply which 
might be classed as a “vacuum thermocouple,” 
a special form of vacuum rectifier, or maybe 
just a useful oddity. 

This is the contact-potential supply devel- 
oped and described by Hubbard in several ar- 
ticles over the years. A typical circuit for 
such a supply is shown in Fig. 15. 

This may look a bit odd to anyone familiar 
with conventional power supply circuits, but 
we can verify that it works. Here’s what hap- 
pens: 

When the rectifier cathode is heated, elec- 
trons boil off and form a space charge sur- 
rounding the cathode. Even with no potential 
applied to the plate originally, a few of the 
electrons punch through the space charge and 
reach the plate. 

With the plate open-circuited, the few elec- 
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117 VAC 
17Z3 


Fig. 15 


ae = 
trons which punch through have no place to 
go and the plate is almost immediately made 
too negative to accept more. However, if a 
high-resistance load is connected from plate 
to cathode, the high-pressure electrons can 
flow through the load back to the cathode. 
Output is as close to pure de as you can get, 
since it is unaffected by power-supply fre- 
quency. While it’s true that power is almost 
microscopie (less than a yolt at one ma for 
most tubes) it’s plenty to operate transistors, 
and will even power a vacuum-tube oscillator 
to several microwatts output at audio and low 
radio frequencies. Certainly no simpler supply 
for low-voltage transistor projects can be 
made; using a 117-volt tube means that all 
you need is the tube, a socket, and a line cord; 
no filter or other circuitry is required. 
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SPECIALISTS IN COMPACT ANTENNAS 


L 
C selon vel 


MINIATURIZED 


@-BAND ANTENNA 
6+10+15+20 METERS 


® New end loading principle to 
maintain effective radiation. 
No center loadi 

© Element length, 11’; 
boom, 60’. 

Turning radius, 7’. 

@ Weight, 11 Ibs. Light enough 
for TV Rotor. 

© Feed line, RGS8AU or equiv. 

© SWR, less thon 1.5:1. 


Model B-24 Amateur—Net $54.95 


® Model C-4 Multibond | | 
Cooxial Antenna — 


6-10-15-20 Meters at Write for literature and the nome 
Net $3493" of your nearest MINI- PRODUCTS 
¢ Model M-4 Mobile distributor, 
nd — fits all 
ints, 5! 3" high 
Net $16.95 


} EVANS OFFERS 
bY COMPLETE SERVICE 

RY 

Ds @ To HAMS - - - By HAMS 


(12 licensed employees) 
® EQUIPMENT and COMPONENTS 
(Ham - Electronic - Electrical) 
@ TRADE-INS 
(on new or used units) 
@ TIME PAYMENTS 
(flexible, financed ourselves) 
ENGINEERING DEPARTMENT 
(backing all equipment sales) 
RECONDITIONED EQUIPMENT 
Largest inventory in the Northeast 
@ EXPERIENCE - - - 26 years as: 


“YOUR FRIENDLY SUPPLIER” 


Evane RADIO 


ROUTE 3A e BOW JCT. 
CONCORD, N. H. 


RECECO Sees 


CA 5-3358 e 
BOX 312 @ 
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David A. Brown K2IGY 
30 Lambert Avenue 
Farmingdale, N. Y. 


The bands listed are MUF’s and a higher 
band will not work for the time period listed. 
Lower bands will work, but not nearly as well. 
Times are GMT, not local time. 

These charts are to be used as a guide to 
ham band openings for the month of July, 
1961 to the various countries listed. I will be 
interested to hear of your results in using 
these charts and to know what other areas 
you might wish included in future charts. 


Advanced Forecast: July 1961 


Good 1-3, 7-19, 26-31 
Fair 4-6, 20-25 
Bad None 


J BEAM ‘SKELETON SLOT’ 
VHF -UHF COMMUNICATIONS 
ANTENNAS 


The one all new antenna for the man 
that wants the best. A ‘SKELETON 
SLOT’ gives all the good features of a 
long boom multi element yagi without 
the trouble that a long boom presents. 
We know of no other antenna that has 
all the features found in the ‘SKELE- 
TON SLOT,’ Facts—Gain for an 8 over 
8 16.8 db—SWR less than 1.5 to 1 over 
the band—large capture area—NO 
TUNING OR ADJUSTING — mast 


clamps to fit 1 to 2 inch mast—stack- 
ing kits—baluns available (may be used 
on other antennas also to change 300 to 
52 ohms). Call or write today for com- 
plete details and prices. 


G4ZU BEAMS TELREX BEAMS ROHN 
TOWERS E-Z WAY TOWERS CDR ROTORS 
COMPLETE ANTENNA SYSTEMS FROM 
THE GROUND UP FROM THE 


HOUSE OF ANTENNAS 


1153 E. 82nd St., Chicago 19, Ill. 
Phone SO 8-9282 


Zero Center Meter For RTTY 


Most ham junk boxes contain a few meters, 
but if you are a newcomer to RTTY they are 
not likely to have a zero center. Before you 
rush out and “pay the shot,” or look for one 
in surplus, do a little reconnaissance inside 
those that you have and you may discover that 
you can adjust one to have a zero center. 

Meters usually have a lever, actuated by a 
serew on the face of the meter, to set the 
needle to its usual spot at zero. This lever 
does not have enough range to put the needle 
up to center scale. However on the opposite 
end of the needle shaft there is another lever, 
the one to which the needle return coil spring 
is attached. If this lever can be moved care- 
fully to the left without interfering with the 
rest of the works, the needle will move up- 
seale to the desired center spot. 

Remove the scale, turn it over and spray 
with several coats of white lacquer, and let it 
dry thoroughly. Now with a drafting compass 
and India ink, draw a heavy are which is the 
same length as the original meter scale. At 


JULY 1961 


the center of the are draw a short vertical line 
to represent the meter zero. 

The meter may now be reassembled, and the 
regular zero adjusting screw used to put the 
needle right on center. The meter action may 
be checked by setting up a series circuit with 
a rheostat and a flashlight battery. The needle 
should deflect an equal amount in each direc- 
tion when the polarity is reversed. 

An old Jewell meter as well as a surplus 
British O-.5 amp thermocouple meter (basic 
O-5 ma movement) responded to this treat- 
ment. Remember that most meters, despite 
what it says on their scales, are basically mil- 
liameters and are fair game. Several Weston 


“meters that we looked into defied adjustment, 


but then, one really shouldn’t tamper with the 
family heirlooms. 

For use with an RTTY converter, it is not 
necessary to calibrate the scale, however the 
meter should be properly shunted to read full 
scale in either direction when the desired cur- 
rent is flowing. ..- W2BZN 
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H ow many times have you said, “I think I'll 
save this piece of junk; some day I may 
have use for it!” I certainly have and I’ve got 
a cellar full of stuff to prove it! 

Several weeks ago, in the box marked mis- 
cellaneous, I found an old 3500 ke crystal 
which had been removed from a BC-696 Com- 
mand transmitter. The crystal is housed in a 
tube-like enclosure, and is mounted on a stand- 
ard octal plug base. Then it hit me! Why not 
use this crystal for a simple band-edge marker. 
Harmonies of a 3.5 me crystal are conveniently 
located at 7, 14, 21, and 28 mc—how nice! 

Now, refer to the circuit diagram, the photo- 
graphs, and the parts list. A 6AU6 was used 
as the oscillator tube in my particular unit, 
but almost any screen-grid pentode of this type 
should work satisfactorily. A Mini-Box was 
used to house the components, and the parts 
layout is not critical. The slug-tuned coil 
forms were stolen from an old TV set and re- 
wound for 14 and 21 me with the help of a 
grid-dipper. The fundamental frequency and 
the second harmonic of the oscillator are 
strong enough so that tuned plate circuits are 
not necessary on 80 and 40 meters. LI is tuned 
for 14 mc, and the band switch should be in 
this position when using the unit on 20 and 
10 meters. L2 is tuned for 21 me, and the band 
switch should be in this position when using 
the unit om 15 meters, With the band switch 
in the first position (80 and 40 meters), har-, 
monics of the fundamental frequency will be 
heard on all bands, but they are rather weak 
on 20, 15, and 10 meters. For this reason, tuned 
plate circuits are switched in for operation on 
the higher frequencies. 

During the construction of the unit be sure 
to short pins 1 and 3 on the octal crystal 
socket. This will allow the unit to be used for 


A. DePascale KINFE 
125 Queen Street 
Bristol, Connecticut 


testing crystals that have a standard FT-243 
base. 


Operation 


The unit requires about 150 v de at 20 ma, 
and 6.3 v ac at 300 ma. Most communications 
receivers will supply the necessary additional 
power for the unit. Many of the receivers on 
the market have an accessory socket to which 
the unit can be connected. 

With power applied to the unit, and a piece 
of wire in the antenna pin jack, set the re- 
ceiver dial to 3.5 mc, and move the band switch 
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KEEP CANDEE HANDEE! 


COMMAND GEAR 
Famous Q-5S’er. 190-550 ke. The receiver you've been 


looking for at only . ++ $9.95 
BC-454/R-21 te $9.95 
BC-455/R-27: 6-9.1 Mc. .. - $9.95 
MD-7 MODULATOR: Special 3.95 
T-18/ARC-5 XMTR. 2.1-3 MC excint cond. ...... $4.95 
T-19/ARC-5 XMTR. 3-4 MC xint cond. ...... 7.95 
ae T-20/ARC-5 XMTR 4-5.3 MC xint cond. ....... 4.95 


T-21/ARC-5 XMTR 5.3-7 MC xint cond. 


A TRIO OF HEADSET BARGAINS! 
HS-23: Hi impedance, Leather covered headband, 
Brand new. Great buy. Only ...-.+.. ¥ 
HS-33: Low impedance. Leather covered. 
band. Brand new. A. J. J. lee Special - 
Hi Fi Headset: 15,000 cycles! Brand new with 
chamois cushions. It’s terrific! Only .....+-.++++ 
CD-307A Headset Extension Cord: Brand new. 
Approximately 5 ft. length. Only 


to the 80-40 meter position. The oscillator 
signal should be heard in the receiver (don’t 
forget to turn on the BFO). Tune the receiver 
to 14 mc, move the band switch to the 20-10 
meter position, and adjust L1 for the loudest 
beat note in the receiver, or turn the BFO off 

and use the receiver S-meter and tune L1 for YOU GOT IT! WE WANT IT! LET'S DEAL? 
maximum deflection, Tune the receiver to 21 esikteh chase ae en ee 
me, move the band switch to the 15 meter po- 
sition, and adjust L2 for maximum S-meter 
deflection (or loudest beat note). If the oscil- 
lator signal appears to be weak, add a few 
inches to the oscillator antenna, or wrap the 
oscillator antenna around the receiver antenna 
lead (use insulated wire). 

Of course, you dont’ have to use a Command 
set crystal in this unit. Any 3.5 me crystal will 
work just as well. With a collection of parts 
on the table it only took me one evening to 
build this unit, and it certainly is a worth- 
while (and inexpensive) addition to any ama- 
teur station. 


APN-I FM TRANSCEIVER 
420-460 Mc. Compl. with tubes. Exe. Ea, 
Approx. shp. wt. per unit 25 Ibs. ..........TWO for 5.00 


R-4A/ARR-2 RECEIVER 
234-258 Mc. 11 tubes. UHF, tunable receiver. See 
Aug./59 C.Q. Magazine for conversion. Excellent cond. 
TWO for $5.00. Each .. = eveccccccceces $2.05 


APX-6 TRANSPONDER 
A midget warehouse of parts! Blowers, three Veeder- 
Root counters, I. F. strips, cavity, over 30 tubes, etc. 
Includes 3E29 tube. Good cond. A STEAL AT ONLY $9.95 
APX-6 Manual .....,.speeceeccccecensersecesceees $150 


T-67/ARC-3 TRANSMITTER— 

WOO to 156 MC... eee eeeveeee 
R-77/ARC-3 RECEIVER— 

100 to 156 MC.............-.+++.-Used: 


ADF AN/ARN-7 


+ Used: $14.95 


Receiver R5/ARN-7 
Loop LP2ILM ....... 
Inverter MG-I49F .. 
Controt Box C-4/ARN-7 ... 
Mount FT-213 . nteeee 


Parts List 


1—Mini Box, 244"x214""x4" 1—68 mmfd 300 v de 
1—Octal Socket 1—25 mmfd 300 v de 
1—7 Pin Min. Socket 1—68K, % Watt 


(Shielded) 1—22K, 2 Watt 
1—3 Term. Mounting Strip 2—2.5 mh rf Choke _APN-4 LORAN EQUIPMENT 
1—Pin Jack 1—6AU6 Tube Marine or airborne, Long range navi 


to determine exact position of ship or plane up to 


4" age ep 5 

ioest Toesie Betta ag cinco 1200 miles from base. Complete with tubes, erystals. 

1—8 Pos. Single Pole 1—3500 ke Crystal Wc esicesesse verve ies seeecseeeesee+-Only $19.95 
Rotary 1'—#16 Enamel Covered ART-13 COLLINS 

Deno ee Ai rie Nfs Transmitter, removed from aireraft, 10-channel 


2D aes 100:.v. de: L1—UE #16! ennm. close auto-tune or manual, 2-18.1 Me. for Ham Rig with 


2—.005 mfd 300 v de wound 
ap 813 final. Output 60-100 W. CW or modulated. Crys- 
ba iy Ra Pe Bath ae emmeticnee calibrated for VFO. Exl. Cond. Only $33.33, 
TA RT91/ARC-2 TRANSCEIVER 


Old Call Books 


Few DX operators can afford to buy a Call- 
book, If you have one that is less than three 
years old that you would like to send to a DX 
ham then drop a card to Cliff Evans K6BX 
and he will send you a letter from a DX 
ham that would like to have your Callbook. 
K6BX, Box 385, Bonita, California. We think 
this is a wonderful service and extend our best 
regards to Cliff for his work. 


all 
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ULL 


Airborne; AM, CW, MCW, Output 40 W. Imput 
500MW Freq. Range 2000 to 9050 KC in eight 
channels; Input 26.5 volt DC, excl. cond. ship. 
wt, 100 Ibs., w/eontrol box «1.05... ..---sseeeeeee 


All items FOB Burbank, Calif., subject to prior sale. 
In Calif, add 4%. Min. order $3.95. 


J. J. CANDEE CO. on. ns 


509 No. Victory Blvd., Burbank, Calif. 
Phone: Victoria 9-2411 


59 


Radio Bookshop 


WARNING 


If you don't order at least one of these specially 
selected books this month you are going to feel 
awful. This will be the combined result of your 
realizing that you've let another month of your life 
go by without improving your reference shelf and 
the quilt, shared with all other 73 readers, for re- 
ducing the Bookshop personnel to near starvation. 
This is such a humanitarian gesture all the way 
round that it should be tax deductible. 


1—ELECTRONICS & RADIO ENGINEERING—Terman. One 
of the most complete text books ever printed. 1078 
pages. Theory, but easy on the math. $15.50 


2— ELECTRICAL ENGINEERS' HANDBOOK — 
Pender-Mcllwain, This huge book should keep you 
busy for months just reading the interesting facts it 
contains. There is hardly any problem in communi- 
cation or electronics that you can't find covered 
here, Excruciatingly thorough. 1618 pages. $10.00 


5—ANTENNAS—Kraus Cra The most complete book 
en antennas in print, but largely design and theory, 
complete with math. $11.50 


6—VACUUM-TUBE CIRCUITS AND TRANSIS- 
TORS—Arguimbau. Designed for both beginners 
and engineers. Math kept to a minimum. Simple 
explanations of complex ideas. You'll know a lot 
more about radio after you read this book. 646 
pages. $10.25 


SPECIAL 


8—Radio-TV & Basic Electronics—Oldfield. Basic theory 
still a mental block with you? Rejoice! Good Old Field 
has the solution to your misery in this eminently self- 
teaching book. Regularly $4.95, or as they say in th 
ads: Compare ot $19.95). ...cessiacveccraccecse $3.00 


20—RTTY HANDBOOK—Kretzman (W2JTP). A-Z of ham 
Teletype. Very popular book, low supply. $3.00 


21—VHF HANDBOOK—Johnson (W6QKI). Types of VHF 
propagation, VHF circuitry, component limitations, an- 
fenna design and construction, test equipment. Very 
thorough book and one that should be in every VHF 
shack. $2.95 


22—BEAM ANTENNA HANDBOOK—Orr (W6SAI!). Basics, 
theory and construction of beams, transmission lines, 
matching devices, and test equipment. Almost all ham 
stations need a beam of some sort . . . here is 

only source of basic info to help you decide what beam 
to build or buy, how to install it, how to tune it. $2.70 


23-NOVICE & TECHNICIAN HANDBOOK — Stoner 
(W6TNS). Sugor coated theory: receivers, transmitters, 
power supplies, antennas; simple construction of a 
complete station, converting surplus equipment. How to 
get a ham license and build a station. $2.85 


24—BETTER SHORT WAVE RECEPTION—Orr (W6SAI). 
How to buy o receiver, how to tune it, align it; build- 

jes; better antennas; QSL’s, maps, aurora 
zones, CW ption, SSB reception, etc. Handbook for 
short wave listeners and radio amateurs. $2.85 


28—TELEVISION INTERFERENCE—Rand (WIDBM). This is 
the authoritative book on the subject of getting TVI out 
of your rigs and the neighbors sets. $175 
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32—-RCA RADIOTRON DESIGNERS HANDBOOK—1500 
puges of design notes on every possible type of circuit. 
Fubulous. Every design engineer needs this one. $7.50 


33—WAVE PROPAGATION & ANTENNAS—Welch. Higyy 
recommended by the propagation experts as the best 


Book on the subject. $5.75 


37-101 WAYS TO USE YOUR HAM TEST EQUIPMENT— 
Middleton. Grid-dip meters, antenna, impedance meters 
il by iri s, simy noise enerators, ai 
teflected power meters are covered. Tells how to chase 
trouble out of ham gear. 168 pages. $2.50 


40-RADIO HANDBOOK, 15th EDITION—Orr (W6SAI). 
This is for and away the best amateur radio handbook 
ever printed. Over 800 pages. $8.50 


47—PRACTICAL ELECTRONICS—Hertzberg (W2DJJ). Almost 
solid with pictures. Touches lightly on many aspects 
of electronics: ham radio, TV, transistor radios, hi-fi, 
microwaves, trouble-shooting, Novice station, antennas, 
test equipment, etc. $2.50 


47—ELECTRONIC COMMUNICATION—Shrader. 
Everything you need to know about electronics, 
electricity, and radio to pass FCC amateur or com- 
mercial license examinations. This text has what 
you hoped to find in the Amateur Handbook: de- 
tailed thorough explanations of every phase of radio 
and electronics, 937 pages. This is one of the few 
really complete texts on the subject. $13.00 


50—MICROMINIATURIZATION—This is the standard text 
on the subject. Don’t see how a company library can 
be without this one. Everything is going to have to be 
built smaller, you know. $11.00 


52-HOW TO READ SCHEMATIC DIAGRAMS—Marks. 
Components & diagrams; electrical, electronic, ac, dc, 
audio, rf, TV. Starts with individual circuits and carries 
through complete equipments. $3. 


53—BASIC ELECTRONIC TEST PROCEDURES—Turner. This 
book covers just about every possible type of electronic 
test equipment and explains in detail how to use it for 
every purpose. Testing: audio equipment, receivers, 
transmitters, transistors, photocels, distortion, tubes, 
power... etc, $8.00 


54—HAM RADIO HANDBOOK-Hertzberg (W2DJJ). This 
is a lavishly illustrated book to interest people in the 
hobby of ham radio. Tells how to get your ticket, select 
@ receiver and transmitter, learn the code. Pictures and 
info on just cbout every commercial piece of ham 
equipment. Better than a catalog. $2.50 


55—TRANSISTOR CIRCUIT HANDBOOK-Simple, easy to 
understand explanstion of transistor circuits. Dozens 
of interesting applications. $4.95 


56—RADIOTELEPHONE LICENSE MANUAL—Smith (W6BCX). 
One of the editors of the old “Radio” has done a 
beautiful job of presenting study moterial in this Q & A 
license guide. Even if you are not going for your com- 
mercial ticket, which is accepted as proof of technical 
knowledge, you may want to use this manual to keep 
track of how far you have progressed in radio ene 


57—QUAD ANTENNAS—Orr (W6SAI). Theory, design, 
construction and operation of cubical quads. Build-it 
yourself info. Feed systems, tuning. $2.85 


= 
58—ANTENNAS FOR CITIZENS RADIO—Orr (W6SAI). 
General coverage, mobile and directional antennas for 
27 mc. band. Build & tune ‘em. 


69—S-9 SIGNALS—Orr (W6SAI). A manual of practical, 
detailed data covering design and construction of highly 
efficient, inexpensive antennas for the amateur bands 
that you can build yourself. $1.00 
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+2—ABC's OF HAM RADIO—Pyle (W7OE). Designed for 
the Novice ham. Includes all of the information needed 
to qualify for the Novice License. 112 pages. $1.50 
74—HANDBOOK OF ELECTRONIC TABLES & FORMULAS— 
Formulas & laws, constants, standards, symbols and 
codes. Math tables, misc. data. $2.95 


75—BUILD-A-WARD QSL ALBUM—Mount your prize QSL’s 
in this album. Room for 100 cards in each album plus 
labels for just about all possible operating awards. A 
fine way to show off your cards. $1.95 


76—MODERN OSCILLOSCOPES & THEIR USES—Ruiter. 
Second edition. Shows what a ‘scope is, what it does 
and how to use it for radio, TV, transmitters, etc. 346 
pages. $8.00 


79—TRANSISTOR PROJECTS—Skip the theory and start 
having fun. Radios: self powered, shirt pocket, regen- 
erative, carrier-power, headphone. Instruments and ac- 
cessories: sine-square wave generator, preamps for 
VIVM's, gain checker, shortwave calibrator, phase 
shifter, substitution box. Plus remote transistor ear, elec- 
tronic compass, simple oscillator, lamp control, multi- 
impedance amplifier, electronic counter, portable power 
supply .. . ete, $2.90 


R245—-HOW TO USE GRID-DIP OSCILLATORS—Turner 
(K6Al). Construction & uses, an important book. $2.50 


R270—REPAIRING TRANSISTOR RADIOS—Rather thorough 
Rider books which should remove some of the mystery 
and fear from servicing these little bundles of transla: 
tors. The book is expensice, but you’l save more than 
the price on the first set you fix so maybe Ht Is a 
bargain, eh? They have all of the typicol circuits to 
help. you along, $3.50 


G-83—FUN WITH ELECTRICITY—This book ought to fire 
the imagination of the teenager. Build a galvanometer, 
a de motor, an ac generator, a solenoid, a spark coil, 
a Tesla coil, etc. Helps teach the basics of electricity 
while having fun with simple projects. 128 pages. $2.65 


MMD—ELIMINATING MAN MADE INTERFERENCE—What 
makes it, how to find it, how to cure it in homes, fac- 
tories, automobiles, aircraft, boats, etc. Or maybe you 
haven't been plagued lately. 160 pages. $2.95 


NHP—BUILDING UP YOUR HAM SHACK—Pyle (W70E). 
A practical discussion of points to consider when you 
are buying ham equipment, complete with descriptions 
of much of the available commercial gear. It’s just 
possible that Pyle might keep you from making a mis- 
take which would cost a lot more than his book. $2.50 


QAN-—SECOND CLASS RADIOTELEPHONE HANDBOOK— 
Noll_(W3FQJ). Everything you need to know to pass 
the FCC exam and get started servicing two-way equip- 
ment. Much more than just a Q & A manual $3.95 


80—SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. I (second edition). This book gives circuit dia- 
grams, photos of most equipment, and rather good and 


complete conversion instructions for the following: BC- 
221, BC-342, BC-312, BC-348, BC-412, BC-645, BC-946B, 
SCR-274N 453A series receivers conversion to 10 meter 
receivers, SCR-274N 457A series transmitters (conver- 
sion to VFO), SCR-522 (BC-624 and BC-625 conversion 
to 2 meters), TBY to 10 and 6 meters, PE-103A, BC- 
1068A/1161A receiver to 2 meters, Surplus tube index, 
cross index of A/N tubes vs. commercial types, TV & 
FM channels. $3.00 


81—SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. II. Original and conversion circuit diagrams, plus 
photos of most equipments and full conversion dis- 
cussion of the following: BC-454/ARC-5 receivers to 10 
meters, AN/APS-13 xmtr/revr to 420 mc, BC-457/ARC-5 
xmtrs to 10 meters, Selenium rectifier power units, ARC-5 
power and to include 10 meters, Coil data-simplified 
VHF, GO-9/TBW, BC-357, TA-12B, AN/ART-13 to ac 
winding charts, AVT-112A, AM-26/AIC, LM frequency 
meter, rotators, power chart, ARB diagram. $3.00 


82—SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO, I1l—Original and conversion diagrams, plus some 
photo of these: 701A, AN/APN-1, AN/CRC-7, AN/URC-4, 
CBY-29125, 50083, 50141, 52208, 52232, 52302-09, FI- 
ARA, BC-442, 453-455, 456-459, BC-696, 950, 1066, 1253, 
241A for xtal filter, MBF (COL-43065), MD-7/ARC-5, 
R-9/APN-4, R23-R-28/ARC-5, RAT, RAV, RM-52 (53), 
Rt-19/ARC-4, SCR-274N, SCR-522, T-15/ARC-5 to T- 
23/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375. 
Schematics of APT-5, ASB-5, BC-659, 1335A, ARR 2, 
APAIO, APT-2. $3.00 


83—THE SURPLUS HANDBOOK, VOLUME I—Receivers and 
Transmitters. This book consists entirely of circuit dia- 
grams of surplus equipment and photos of the gear. 
One of the first things you really have to have to 
even start considering a conversion of surplus equip- 
ment is a good circuit diagram. This book has the 
following: APN-1, APS-13, ARB, ARC-4, ARC-5, ARC-5 
VHF, ARN-5, ARR-2, ASB-7, BC-222, -312, -314, -342, 
-344, -348, -603, -611, -624 (SCR-522), BC-652, -654, 
-659, -669, -683, -728, -745, -764, -799, -794, BC-923, 
-1000, -1004, -1066, -1206, -1306, -1335, BC-AR-231, 
CRC-7, DAK-3, GF-11, Mark II, MN-26, RAK-5, RAL-5, 
RAX, Super Pro, TBY, TCS, Resistor Code, Capacitor 
$3.00 


Color Code, JAN/VT tube index. 


NEW 
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“CONVERTING 
BC453 to SSB" 


IT'S HERE! 


$3.00 


Handy order form for people who don't mind ripping their magazines to pieces. 


! 2 § 6 8 20 

33 40 47 49 50 52 
70 71 72 74 5 76 
R245 R270 G83 MMD NHP QAN 


Circle the book numbers you wish to order. Please include cash, check, money order . . 


we can deposit in the bank. 


21 
54 
79 


22 23 24 28 32 
55 56 57 58 69 
80 81 82 83 86 


- or something 
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Address: 


KGa she aleisiety-rNaleBie veieiats stotnesinis tela bee Zone: .... 


Radio Bookshop, 1379 East I5th Street, Brooklyn 30, New York 
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BC-610, GRC, VRC, 
TS Equip. & parts! 
™ TUBES, etc. TOP 


WE BUY! 


PRICES PAID! Whatdo you have? 


ARB COMMUNICATIONS RECEIVER, ex te 
17.95 


NEL, 190 to 9050 ke. XLNT CONDITION 
RAX REDEvEne—BEAUHEUL 
RAX-1 200-1600 ke. 

RAX-2 1.5-9 me. 
RAX-3 7-27 me. 


1215 Mc. LESS TUB! 
WITH TUBES . 


Complete conversion data 


ARC-5 VHF & UHF Ea eee, SPECIALS! 
R- Deeie Ron 5 RECEIVER: 100-1 
channels > 


——_—_Limited_supply! 
APX-6 Merge RECEIVER el 
$3.9: 


Crystal controlled. 


‘TRANSMITTE ‘ompanion to 
ame freq., 4-cha 


eryst. con- 


R-23, ARC. 5 RECEIVE 
lent. ‘This is the 


C-5 
R-27/ARC-5 RECEIVER: 


T-18/ ARC-5 TRANSMITTE! 
cellent 


a7 tek ARC-5 TRANSMITTER 

ARC: 5 TRANSMITTER: 
ARC: 5 TRANSMITTER 
T- 32) “ane: 5 TRANSMIT 


en 

MD- o/ARG: 5 MODULATO 
above ‘Transmitters, 
only 


ARC-2 COLLINS TRANSMITTER-RECEIVER 
2-9 Mc. 50 W. Xmtr. and Recv’r. Uses Collins 
PTO oscillator. Includes 22 tubes and 100 kc. 
crystal. Built-in 24 V. dynamotor. Compact, 
table-top unit. F.B. for marine, amateur, 
and mobile use. 


For ail ‘of the 
Excellent, Ba @ 


Good cond. . dee +» $39.95 
Like new ... a ae a0 SS 
BC-611 HANDIE-TALKIE CHASSIS 


pemeals your Shs homie tate out of this 
completely wires chassis! (Less 
tubes, coils, acces.) Like new...) POs9S 


ARR-1 R |. RECVR. 
1.5-18 Mc. Features: 10 channel auto-tune PLUS 
manual tuning, 100 Ke. crystal calibrator, 13 
tubes, 2 RF omplifiers; entire circuit premability 
Eran JOE PTO seal some as used in 

A series receivers. Free sche- 
matic. like new scresssezss.-s $49.50 
APN-4B MARINE LORAN RECV’R & INDICATOR 
Gives exact fix in relation to Loran station. 
bebe on 12 iP V. If you own a boat, this is 
the cheapest life insurance you can 
buy! BRAND NEW and BOXED. Suly $79.50 
USED, but in excellent condition. Only.. 39.50 

APT-5_UHF RADIO TRANSMITTER 

50W. Uses 3C22 LIGHTHOUSE TUBE in tuneable 
300-1400 Mc. cavity. Makes terrific rig for 432 
Me. ham Seana iets or hi-powered signal 
generator. F. or 432 or 1215 Mc. $19.95 


ond hom use. Excel. 


4-1000A" 
2C39WA 


Lc eee 2 
829B8/3E29_ ... 4.95 
WRITE IN for new Bargain Bulletin! 

All orders FOB Los Angeles, 25% deposit re- 


quired. All items subject to prior sale. NOTE 
MINIMUM ORDER, $3.00. WRITE TO DEPT 73 


COLUMBIA ttectronics 


4365 WEST PICO BLVD. LOS ANGELES 19, CALIF 
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(W2NSD from page 6) 


If you are much of a short-wave listener 
you have a rough idea of what the results of 
this program would probably be: an exposure 
of the shameful waste of frequencies that is 
the result of our present allocation system. 
There are thousands of transmitters on the 
air day after day just holding down channels 
or running up log time to prove the need for 
the frequency. There are hundreds more de- 
voted to jamming attempts at international 
broadcasting. The wastage is incredible. Can 
anyone say with a straight face that the solu- 
tion to this is to take frequencies away from 
the amateur and turn them over to commercial 
or government use? Bah! 

With some facts and figures we might be 
able to bring some sanity into this jumble. If 
you don’t like this suggestion, then how about 
you’re thinking up something better? I rec- 
ognize that many government groups will be 
against this idea... they are in the middle 
of a terrible situation and are trying to live 
with it on the present system of allocation 
. .. ditto commercial groups. Though everyone 
would gain in the long run from an investiga- 
tion of the actual traffic use of the short 
waves, everyone but the amateurs would be 
faced with the facts and figures on their folly 
and the pressure would be on to solve this 
enormous waste. It is always easier to take 
temporary expedients than to make overall 
changes, so we can expect vigorous resistance 
to anything we propose from many quarters. 

If nothing else, this is something to think 
about and maybe give an airing on a round- 
table. Give the weather a rest. 


Pay Our Way? 


The WA2 calls have been unwinding at 
quite a rate as ham radio expands into every 
corner of New York and New Jersey. The 
FCC must indeed be working full time to take 
care of this flood of new licensees. As the calls 
unwound I got to thinking more and more how 
desirable one of those WA2 calls would be. As 
a matter of fact there is one that I would 
trade in my well worn W2NSD to get... 
heh, heh! 

So I called them just to make sure that there 
was no hope of getting the coveted call. There 
wasn’t. As a matter of fact they go out of their 
way to make sure that fellows won’t get a call 
that might look like favoritism. So died my 
hope of getting WA2YNE (the two is silent). 
Sigh. 

While talking with them I asked about some 
other problems that had been bugging me .. . 
such as allowing fellows to take the Tech exam 
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under FCC supervision, ete. The difficulty 
with this is the personnel that it would take 
and the costs. Which brought up the subject 
of our footing the bill for our own licenses. 
This makes sense to me, but then I would prob- 
ably be a Goldwater Republican if I were 
interested much in politics. The present gov- 
ernmental system irritates me... too damned 
big with department built on department. Un- 
doubtedly I am naive, but I firmly believe that 
they could send 50-75% of Washington home 
to honest work and maybe even get more done 
than they do now. 

Now, while the D. C. hams are out forming 
a lynching party, let’s mull over this fee busi- 
ness. As a matter of principle I believe that 
we should not ask non-hams to pay the costs 
of administration of our hobby. With a quarter 
of a million hams we can pay our own way. 
A flat fee of, say, $3 for each application, 
whether it be for a new license or for renewal, 
should cover everything quite well. 

This could be carried one step further, as 
with auto licenses, and a special application 
fee established for specially requested call let- 
ters. Many of us would like to get our initials 
or something like that. The fee would have 
to be pretty high to keep the percentage of 
those requesting the special licenses down to 
reasonable numbers. Perhaps this could be re- 
stricted to the Extra Class licensees. What do 
you tiink? 


Rats, Rats, Rats, Rats 


Just as my arm was tiring from patting my- 
self on the back that the June issue came out 
so well in came a little note from Dave Brown 
saying that we had mixed the two propagation 
charts Ugh. Rats! I’ve been so busy with my 
head in the clouds trying to plan a super First 
Anniversary October Issue that I forgot to 
watch those printers every minute. If you look 
at the charts at all it is obvious that they are 
reversed. 

Speaking of the future, I’ve got another 
little surprise up my sleeve. This is a bonus 
book which we are planning to send out in 
November. This will be an Almanac-Yearbook- 
Buyers’ Guide. We will encourage as many 
manufacturers as possible to run as much in- 
formation as possible on their products in or- 
der to make this a really complete Guide. 
We're going to try to get the cooperation of as 
many parts manufacturers as possible too. If 
you have any suggestions as to material that 
you think would be appropriate for this book 
drop me a note. .. Wayne 
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CITIZEN BAND 
CLASS “D” CRYSTALS 


All 22 Frequencies in Stock 


005% tolerance—to meet all 


3rd_ overtone. 
: Hermetically sealed 


C_C requirements. 
HC6/U holders. %" pin 
spacing—,.050 pins. (.093 
pins available, add 15¢ per crystal). 


The following Class “D"" Ritisee —_ (pie in steck 
(frequencies ee in megaeycles) : 26.965, 

27.005, 27.015, 27.025, 27.1 035. ref 

27.085, 27-105, 27.115, 27.125, 27. Ha 
27.175, 27.185, 27.205, 27.215, 27.22 


Matched crystal sets for Globe, Gonset, Citi-Fone and Halli- 
crafters Units . . . $5.90 per set. Specify equipment make, 


RADIO CONTROL CRYSTALS IN a kd HOLDERS 
Specify frequency, % pin spacin, 
(.093 pin diameter, add 15¢) 

FUNDAMENTAL FREQ. S! 
in HC6/ holders 
From 1400 KC to 4000 KC .005% Tolerance. 
From 4000 KC to 15.000 KC any frequency 
-005% Tolerance - 
SEALED OVERTONE CRYSTALS 
Supplied in metal HC6/U holders 
Pin spacing .4%6, diameter .050 
15 to 30 MC .005 Tolera 
30 to 43 MC .005 Tolerance, 
45 to 60 MC “008 Tolerance. 


e 
e 
e 
e 
e 
e 
QUARTZ CRYSTALS 


27.155, 27.165, 


FOR EVERY SERVICE 


All crystals made from Grade 
imported quartz—ground and etched to 


exact frequencies. Unconditionally 
guaranteed! Supplied in: 

FT-243 holders MC-7 holders 
Pin spacing %"" “Pin spacing %"* 
Pin diameter .093 Pin diameter .125 
DC-34 holders FT-171 holders 
Pin spacing %"* Pin spacing %"" 
Pin diameter .156 Banana pins 


MADE TO ORDER Rott end . A en holder wanted 
001 KC to 2600 
01% tolerance. 


005% toleranct 


005% tolerance. 


005% tolerance 


Amateur, No’ Technician Band Crystals 
01% ‘Tolerance . . . $1.50 ea.—80 meters (3701-3749 KC), 
10 meters (7152-7198 KCC), 18 meters (7034-7082 KC), 6 meters 
within 1 'K 
Fresit hattice Crvstals, tp all frequencies from 310 KC to 
510 KC {all except 456 KO. and 500 KC) 50¢ 0a, 
%” Pin dianepe one 


ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big red display .. . if he doesn’t stock them, send us 
his name and order direct from our Florida factory. 
NOW! Engineering samples and small quantities for proto- 
types ues volther at Chicago or Ft. Myers Plant. 24 
i 
a Sein CHICAGO. PHONE GLadstone 3-3555 
RUSH YOUR ORDER TO OUR NEW PLANT 
Use coupon below for Ist Class shipment. 


TEXAS CRYSTALS 


G-71, 1000 CRYSTAL DRIVE, FORT MYERS, F 
For extra fast service, Phone WE 6-2100 


Dept. 


. 

I ATTACH THIS COUPON TO YOUR ORDER FOR SHIPMENT 1 
1 VIA IST CLASS MAIL AT NO EXTRA COST 1 
[ TERMS: All items subject to prior sale and change of ¥ 
{ price without notice. All crystal orders must be accom- # 
1 check, cash or M.O. with PAYMENT IN FULL. 

H D's. Dept. G-7 
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Transformer Action 
Demonstrator 


UR local Radio Club, “The Muskegon Area 

Amateur Radio Council”, has been operat- 
ing a school for Novice and General class hams 
for a few years and we have been constantly 
improving our methods of instruction. 

This year I came up with an idea for a 
physical demonstration of transformer action 
to give the students an idea of the parts of a 
transformer in operation. 

As illustrated, I used the core taken from 
an old filament transformer. By rearranging 
the laminations, I was able to bolt them to- 
gether in such a way as to allow quick stack- 
ing, unstacking and changing windings. 


I wanted to use one turn per volt for the 
primary (for ease of calculation), but due to 
the core being inefficient with this kind of as- 
sembly I had to use two turns per volt. 

I put a tap at 115 turns to demonstrate auto 
transformer action using only the primary. 

I wound two secondaries, one with 10 turns 
for 5 volts, and one with 20 turns for 10 volts. 
Then, to demonstrate the action of the trans- 
former in a soldering gun, I took two pieces of 
58" wide copper braid and put them in parallel 
across a soldering gun tip as shown in the 
photo. When the primary is energized, the tip 
actually heats quicker than a soldering gun. 

I can demonstrate excess current drawn by 
the primary due to the core being too small, 
by not having the demonstration core fully 
meshed, turning up the Powerstat and watch- 
ing the primary amps increase until the pri- 
mary fuse blows. 

The unit is built in a TV serviceman’s tube 
caddy. 

I used a Powerstat to control the primary 
voltage, which is indicated by a 0-150 volt ac 
meter. 

In the lid of the case I mounted a 7” x 7” x 
2" chassis which serves as a panel for the 3 


Mike Barlow W8KTJ 
2827 Whitehall Road 
Muskegon, Michigan 


Photos were taken by KSSAF. 


meters. The 150 volt meter is for primary volt- 
age, a 10 amp meter is for primary current 
and a 0-25 volt meter is connected across two 
binding posts in the control panel to which the 
various secondaries are connected during the 
demonstration. 


I also use a single turn of #6 solid wire 
with a 15 amp fuse link inserted to demon- 
strate the currents which can circulate in a 
shorted turn. 

After the demonstration and talk are given 
I ask one of the students to come up and make 
a winding from a spool of #20 wire which I 
carry in the case, calculating beforehand what 
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"For TOP-MAN-ON- 
THE-FREQUENCY results... 


Install a Telrex antenna...dollar for 
dollar better in every way! Antenna 
systems from $6.95 to $12,000.00 


THERE 


! 


with 


with a “‘MATERIAL”’ difference! 


NOW! Challenger TC-88 a superlative 10, 15 and 
20 Meter — Single-trans-line TRI-BAND® 
PENNY 


$9975 © 


WORTH 
EVERY 
Send For PL77— Tech info on 107 Antennas 


Communication and TV Antennas 


| re XK LABORATORIES 


ASBURY PARK 40, NEW JERSEY, U.S.A. 


ANNOUNCING THE 


Shorecrest 2M CONVERTER 


SUPER LOW-NOISE—CUSTOM BUILT 
USING RCA's NEW NUVISTOR 


PAUL A, REVEAL W2ADD BOX 575 
Church Street Station, New York 8, N. Y. 


JIM CLARK * WIULU 
KIT WIRING & TESTING LABS 
REPAIRS & SERVICE ON ALL MAKES OF HAM GEAR 


A 
TEST EQUIPMENT, CITIZENS BAND GEAR & HI-FI 
2 Aiken St. Tel. HEmlock 2-3600 Derry, N. H. 
ALL WORK GUARANTEED 


voltage it will produce. 

All of the windings are made of #20 enam- 
eled wire, wound on a wood block of a size 
which will enable them to slip easily on the 
core. 

Just so the photo won’t confuse you I will 
add that there are 3 extra binding posts on 
the panel for future uses. There is also a re- 
ceptacle in the panel which is controlled by the 
Powerstat for the control of future demon- 
strations which might be plugged into it. 

The photos are self explanatory and I hope 
some other club will be able to make use of 
this idea as it has been a great help in teach- 
ing transformer theory for us. ... W8KTJ 


(Frequency from page 43) 


to one ratio is obtained with the beat difference 
at 5 ke, the final possible error, assuming 
again the oscillator error does not exceed 
0.5%, will be 0.0007%, or 25 cycles. This is 
close enough for almost all purposes, and well 
within the specified FCC tolerances. 


If higher accuracy is desired, a calibrator | 


using multivibrators for a beat of 5 ke or less 
can be built. An internal mixer and audio 
amplifier allows accurate interpolation, and 
the total accuracy is increased to a minimum 
of 0.0007%. Usually the error will be much 
less than this, especially since the audio oscil- 
lator can be calibrated to better than 0.1% for 
this purpose, 
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MOBILE 
POWER 
SUPPLY 


MODEL 
A12/600/200 


NOW 


$59.50 


This 12V input de to de transistorized converter is 
conservatively rated for continuous output of 120 
watts at 600V or 300V, or any combination of 600 
and 300 volt loads totaling 120 watts. 


High efficiency, small size, and light weight, plus 


freedom from maintenance, conserve your battery 
and increase the enjoyment of mobile operation. 


ELECTRONICS DIVISION 
GLOBE INDUSTRIES, INC. 


525 MAIN STREET 
BELLEVILLE, NEW JERSEY 


MOBILE 
(ELMA EQUIPMENT 


CHOSEN 


for use aboard the S.S. HOPE! 


Way 
MULTI- 


AF-68 


TRANS-CITER 


PMR-8 


RECEIVER 


POWER SUPPLY 


Manufactured by 
MULTI-PRODUCTS COMPANY 
21470 COOLIDGE HWY., OAK PARK 37, MICH 


| ALL BAND TRAP ANTENNA ! 


Reduces interference — and For ALL Amateur Trans- 
Nolse on All Makes Short mitters, Guaranteed for 
Wave Receivers, Makes World 500 Watts Power for Pi- 


Wide Reception Stronger, Not or Link Direct Feod, 
Clearer on All Bands! Light, Neat, Weatherproof 
Complete as shown total length 102 ft. with 87 ft. of 72 ohm 

cediine. Ml-impact molded resonant traps, (WI. 3 02. 


You est | tune to desired band for beamlike re- 
wide short-wave 
ICE AND ALL Ci 


54-ft. ant 
15. vanis, Dual ‘Trap. 3 
SEND ONLY $3.00 (cash. ck., mo 


best for w-w sw 
ft. antenna. 
and pay postman balance 


COD plus postage on arrival or send full price for postpald 
delivery. 

Available only from: 
WESTERN RADIO Dept. A7-7 


Kearney, Nebraska 


AUTRONIC KEY AND KEYER 


For Perfect, Faster CW 


Send we or Postcard for full data. 


FREE TRIAL 
Fully transistorized, digi- 
tal circuitry keyer elimi- 
nates erratic sending. 
Precision-made key will 
not k; is fully adjust- 
able 


Electrophysics Corp. 
2500 West Coast Hwy. 
Newport Beach, Calif. 


Other Ham Publications 


In lieu of half of the magazine being filled 
with specialized departments, we recommend 
that you subscribe to the bulletin of your 
special interest. You get a lot more news and 
get it faster this way ... and you encourage 
the fellows who are putting out these bulletins. 


WESTERN RADIO AMATEUR. Don Williamson 
W6JRE, 10517 Haverly Street, El Monte, California. 
Monthly. Subs are $2 per year, $3.50 for two years, $5 
for three years. Operating news of west coast activity, 
columns on DX, SSB, YL, and some articles. 48 pages 


MOBILE NEWS, Published monthly by the Amateur 
Radio Mobile Society, 79 Murchison Rd., Leyton, E. 
10, England, Joining fee and | year sub. is $2.50. 


HAM-SWAP, Published by Ham-Swap, Inc. 35 Eas! 
Wacker Drive, Chicago |, Illinois. Editor is Ed Shuey, 
KOBDK. Subs are’$l per year by 3rd class mail, $3 for 
Ist class, $5 airmail, and $7.20 special delivery. Pub- 
lished once a month. Contains classified ads entirely. 
This is your best bet for an inexpensive way to sell 
or swap some gear in a hurry. Within two weeks 
people are answering your ad. 


DIRECTORY OF CERTIFICATES AND AWARDS. Clif 
Evans, K6BX, Box 385, Bonita, Cal. Complete Direc- 
fory plus three quarterly ‘revisions FREE, $4.00. Add 
$1 for Ist class mail; $2 for Air Mail. DX stations 
Ist class, add $1.50 Needless to say this is the most 
up-to-date data on over 650 certificates and awards 
available worldwide. 


SOUTHERN CALIFORNIA RTTY BULLETIN, Merril! 
L. Swan W6AEE, 372 West Warren Way, Arcadia, 
California. $2.75 per year, not including membership in 
Society. Operating news and some technical articles. 
hia the oldesFall bulletiacana. All iT wan should 
also get this one. Monthly. 


73 HAM CLUB BULLETIN. Marvin Lipton VE3DOX, 
311 Rosemary Road, Toronto 10, Ontario, Canada. 
Sent free to all editors of ham club bulletins monthly 
to keep them abreast of what is going on with all 
the other ham clubs. This is an excellent source of 
news for putting together your club bulletins. To sub- 
scribe to this news bulletin just send a copy of your 
own club bulletin to Marvin, 


DX BULLETIN. Don Chesser W4KVX, RFD I, Burling- 
Fenn Kentuchy AD naiiss inl depthmPAbThAANWeely: 
3rd Class mail $5 year; Ist class $6; Airmail $7.50. 
DX rates on request. 


HAM-HOP NEWS. Published quarterly by the Inter- 
national Ham-Hop Club, G. A. Partridge G3CED, 17 
Ethel Road, Broadstairs, Kent, England. 75¢ per year 
for bulletin, $1.50 full membership, Club devoted to 
arranging visits between hams and ham families all 
over the world. 
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Get Smart! 


Learn 
Build these and 13 other Ham Radio 


pieces of equipment which the Easy Way 
will enable you to learn 

the in’s and out’s of Radio 

construction and servicing 

Ham gear, 


R-F Signal Generator 


AM XMTR 


All the necessary parts 
and simple, easy to un- 
derstand instructions ac- 
company each RTTA 
Kit, which is designed 
and engineered to meet 
the most rigid require- 
ments. 


outstanding feature: 


@ NOISE FIGURE: 38db, Noise 
level so extremely low, the 
weakest signal can be heard. - 

e@ RF AMP. uses the 6CW4 
grounded cath. amp. 

e@ Input circuit is a %4 wave 
TUNED LINE inductively 
coupled to the antenna so as 
to maintain a high degree of 
selectivity (RF) 

@ 6EZ8 triple triode, mixer/osc/tripler. 

Total gain: Approximately 21db. 

Quality ceramic sockets and coil forms. 


Correspondence courses or resident instruction are 
available for both the beginner and for the advanced 
student in all phases of Radio and Electronics. 


for information write to: 


28-3 


Radio Television Training of America 


Citi ines .. State, 


SS ee ee ee 


NEW FOR 144 MC! 


“lit-line™ (W6LIT] NUVISTOR CONVERTER 


The Latest 
in Nuvistor 
Converters! 


Low pow. req.: 6.3V @580ma., 150V @l5ma. 
Choice of 7 freq.: 7-llmc, 14-18mc, 26-30me, 
30.5-34.5me, 28-30me, 27-3lmc, Novice calib., 
me (145-147mc), 50-54mc, (HQ 170, HQ 


110). 
@ WIRED, TESTED, w/tubes & xtal. $29.95 


i East 19th Street New York, N. Y. . oqarcttr ics power Mibbly S15-80" net: 
Ral MEPS gi oad. ik MISSION HAM SUPPLIES 


5474 Mission Bl. PH. OV 30523 Riverside, Calif. 


THE NEW SPACE RAIDER BEAM — 
A BEAUTIFUL JOB! 


Nothing has been spared to provide maximum quality, maximum performance 
and long life in the new SPACE RAIDER BEAMS. These sturdy antennas have a 
built-in ruggedness unmatched in anything being offered to Hams anywhere 
at any price. 


SPACE RAIDER BEAMS are pre-tuned and matching section comes pre-resonated 
so that when assembled according to simple instructions the antenna is all 
ready to go and will provide unity SWR in the middle of the band taperin: 
to less than 1/2 to 1 at band edges. Optimum forward gain and front-to-bacl 
ratio are standard on SPACE RAIDER BEAMS as is shown together with general 
specifications in the table below. 


20 METER BAND 


B-20-3—3 Element. 114" O.D. Center Sections, 1” O.D. and 34” O.D. adjustable end sections. ae oe me 


long. .12-.12 wavelength spacing Forward gain; 8 D.B., Front/back ratio; 20 D.B. . 


15 METER BAND 


B-15-3-3 Element. 114” O.D. Center Sections, 1’” 0.D. adjustable end sections. Boom; 2” O.D, 12’ long. 
wavelength spacing. Forword gain; 8 D.B. Front/back ratio; 20 D.B. a. ee 
B-15-4—4 Element. 11/4” O.D. Center Sections, 1” ©.D. adjustable end sections. Boom; 2” O.D. 
.17-.17-.17 wavelength spacing. Forward gain; 9.5 D.B. Front/back ratio; 30 D.B. 54.50 


10 METER BAND 


B-10-3-3 Element, 114” ©.D. Center Sections; 1’ O.D. adjustable end sections. Boom; 2” O.D. 
-17-.17 wavelength spacing. Forward gain; 8 D.B. Front/bock ratio; 20 D.B. », 34.50 
B-10-4—4 Element. 114” ©.D. Center Sections, 1” O.D. adjustable end sections. Boom; 2 
-17-.17-.17. Forward gain; 9.5 D.B. Front/back rotio; 30 D.B. 


CITIZENS BAND 


GP-27-1 Ground Plane Antenna. Same rigid specifications and 


high quality materials used in construction Cs Stem 


s Beams. 9 Ibs. . 
AACE F Wee PREPAID SHIPMENT U.S.A.—DIRECT INQUIRIES TO 


ANTENNAS & CRANK-UP ANTENNAS. 1076 E. WALNUT ST., PASADENA, CALIFORNIA 
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-12-.12 


12” long. 


©.D. 18” long. 
44.50 21 Ibs. 
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WALKIE-TALKIE RADIOPHONES 
, "9998 


FOR CHASSIS 


For 10 meter and 
citizens band. 


Fal transistorized, 
ade in U.S.A. 


7 F] 
Send stamp for literature. 


SPRINGFIELD ENTERPRISES, o->:. «-7 


Hollis 23, N. Y. 


196-23 Jamaica Avenue . 


FOUND! 


A cure for: Acrophobia 
Coronaryophobia 


And all other phobias and ills that arise from 
climbing ham towers. With the KTV Twin-Track 
only the beam and rotator climb the tower, you 
watch with both feet planted safely and firmly 
‘on the ground. You'd better find out all about 


this right away, eh? Write. | 


KTV Towers 
P. O. Box 294 


SULLIVAN, ILLINOIS 


Reyco Multiband Antenna Coils 


Traps for dipoles . . . high strength . . 
proof guaranteed to handle a full KW. 
Model KW-40 coils will, with a 108 foot antenna, 
provide operation on 10-15-20-40-80. $12.50 set. 
For information on other models write: 
FRED L. REYNOLDS W2VS, 492 Ravenswood Ave., 
Rochester 19, New York 


« moisture 


Parts Distributors 


While trying to drum up some advertising 
at the Parts Show in Chicago I met quite a 
few of the parts distributors who are selling 
73 over their counters. Many of them explained 
that they had been beseiged by eager customers 
to handle 73. Almost all of them mentioned that 
73 was outselling the other ham magazines 
and many claimed that 73 outsold all others 
combined. 

Even so there are hundreds of parts dis- 
tributors who are not yet handling 73. You can 
add your 2¢ to the cause by letting me know 
the name and address of any such delinquent 
distributor and perhaps needling him a bit so 
he will be receptive when I send him the de- 
tails. Look for 73 the next time you are out 
buying parts. 

I’m particularly anxious to keep our circula- 
tion increasing as fast as possible so we can 
pass the 50,000 mark this fall and swing into 
second place in circulation. . +. Wayne 
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BIG MAP DEAL 


These DDD (3-D) maps are widely adver- 
tised at $9.95. Unfortunately we have been 
unable to make a special purchase of these 
fine maps and therefore we must bring them 
to you at full list price: a low, low, only $9.95! 

Perhaps a glowing description uf the maps 
will arouse your interest. Well, let's see... 
hmmm. Well, first of all they are pretty big. 
284%" and 1814” to be exact. And they are 
printed with eight colors (all different). But 
best of all are those mountains that you can 
feel. They stick right up at you nearly an 
inch. They are in the right places too. Amazing 
job. They come complete with the frame and 
a handy map index which locates all the 
places for you. You can see the major highways 
on the U.S. Map. 


Enclosed is $9.95. Please send me one of 
your 3-D maps immediately. U.S— World— 


Address 


Please include at no charge with this order a 

one year (new) (renew) subscription to 73 

Starting with the ... 

(Two years with two " 

Send order to: 73 Magazine, 1379 E. 15th St., 
rooklyn 30, N. Y. 
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THE “"LYRIDS" DIRECTIONAL BULLETIN E-5275-2 
POWER COUPLER 
1. STANDING WAVE RAT!O é 
2. MODULATION MONITOR $24.50 


3. FIELD STRENGTH ( When used for standing wave ratio 
and as a power output meter, Model 
4. LINE LOSS L-52 will handle power levels from 
10 to 1000 watts of continuous serv- 
52 OHM DIRECTIONAL Ae, ice over a frequency range of 50 to 
POWER COUPLER i 500 mcs. Line losses can be meas- 
UNIT MODEL L-52 or fs ured with the aid of a special graph 
e i ee supplied. 
TYPE "N" ee 
CONNECTORS 
AVAILABLE $8.38 
BY ADDING $1.66 DIODE COUPLED TUNED CIRCUIT AT- 
“ TACHMENT TUNES 50 TO 500 MCS IN 
BULLETIN E-5275 - TWO OVERLAPPING RANGES FOR USE 
aero AS A FIELD STRENGTH METER. 
BULLETIN E-5275-2 
MITTING SYSTEM.” 


Vv H F-U H F SE fps 068 FAIRFIELD, CONN. 


o/he 
‘ABE LINCOLN’ ANTENNA 


for 2 Meters 


The design of Bill Ashby, K2TKN, which 
created so much interest in the June issue 
of ‘73’, is now being readied for production. 


Write in for full details. 


HI-PAR PRODUCTS CO. 


FITCHBURG, MASS. 
Mfrs. of the famous “Saturn 6” 
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BOSTONIANS! 


WHAT'S NEW!—Why Collins 
Now we have them all—Collins, National, Hallicrafters, 
Hammarlund, Gonset, hnson, C. E. Drake, etc., etc. 
See us for the best deal in ham equipment both new and 
used. We buy, sell, trade, rent, install, and service. 


GRAHAM RADIO INC. 


505 Main St., Reading—Tel. 9. 
1105 No. Mi 


TELETYPEWRITER EQUIPMENT 
COLLINS 5142, 5143, R-390A/URR Receivers (.50-30.5 MC) 
TELETYPE Printers #14, #15, #19, #20, 426, 328. 
KLEINSCHMIDT Printers =TT-4A, TI-76, , TT-99 
TT-100, GGC-3. 
TELEWRITER Frequency Shift Converter. 
For general information & equipment list write: 
Tom WIAFN 


ALLTRONICS-HOWARD CO. 
Box 19, Boston 1, Mass. Richmond 2-0048 


@ 2 Meter with mast 
Model # AM-2M $8.70 

@ 2 Meter stacked 
COMPLETE 
Model # AM-22 

@ 6 Meter with mast 
Model # AM-6M 
$12.50 

@ DUAL HALO with 
mast. Mod. # AM-26 
$17.45 


CUSHCRAFT 


PORTABLE 3 El. 
6 meter beam. 
(50” x 4” folded) 
Model No. A50-3P 
$10.95 


621 HAYWARD ST. 
MANCHESTER, N. H. 


NEW 6-IN-1 CHASSIS PUNCH! 


Designed for the electronic workshop 


Now... Punch 6 popular 
hole sizes with one punch... . 
octals, 9-7 pin, phone jacks, 


pilot lights, etc. Easy to use— 

no turning, twisting Or vise 

y2 required. Sizes 1%4"—1""— 
‘P Ky" —Y" KK", Has 


~~ hardened dies and punches 
for long life. Plated to resist 
tust and corrosion. 14 pes., 
packaged in handy storage 
tube. 


Ibs, Amateur Net $4.98 U.S.A. 


—CAMCcO AMATEUR ACCESSORIES— 


HAM RACK —holds your Ham magazines 
firmly. Expandable* feature permits re 
moval and replacement without tumbling 
Two sizes in golden finish. 12”—$1.50. 
Wet, 1¥% Ibs, 18”—$3.00. Wet., 3 Ibs. 


Wat., 2% 


QSL FILE—holds up to 1000 QSL's, Has 
expandable* action. Includes complete 
printed index set, plus W.A.S., Dx Record 
Cards and A.R.R.L. Countries List. Golden 
finish $1.85. Satin black $1.70. Wet., 11% 


‘“% Ibs. Extra card sets .50 ea. 
“Patent Pending 


ORDER FROM YOUR WHOLESALER—OR DIRECT 
For mail order include postage for your zone 


PUNCHES DIVISION OF CAMCO INDUSTRIES 
P.0. BOX 415 TOLEDO 1, OHIO 
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NEW “VACDAC’(®) SILICON 


SERIES BALANCING 


PROTECTION 
TYPE VRMS/PIV AMPS PRICE 
STs66  5000/10400 0.3  §20.00 ff 
ST816 5000/7000 0.3 $16.00 5 
ST5R4 1900/2800 0.5 $15.00 
ST5U4 1120/1600 0.6 $ 8.00 
SILICON DIODES 750MA* TOP HATS 
General Purpose 400 PIV at 300 MA 
Special 2 tor $1 20 for $7 
——. 
rms/piv | rms/piv | rms/piv | rms/piv 
M7 /8 35/50 70/100 beeen 
ae ge 29¢ 
s/piv | rms/piv | rms/piv =i 
510/300 280/400 | 350/500 | 420/600 
43e 5oe 70€ $1.00 
rms/piv | rms/piv | rms/piv | rms/piv 
490/700 | 560/800 | 630/900 | 700/1000 
$1.25 $1.50 $1.70 $2.00 


($: Bsgr rnors this item we p: P./t .) 
SPECIAL! TRANSISTORS é ‘DIODES!!! 


45¢, (2 for $5, 100/$37 

45¢, 12 for $5, 100/$37 

aes 12 for $5, Hae 
Claes 


ON599 PNP $3.50 | 


“SUNTAB'® SELENIUM Paovocent 
2BP 75ya %4x%" €40@, It for 

SAP |” Dia,, 5BP/Sq & Rect. Zdus, 455 
15AP 750ua, 134% Dia, $1.45@, $5 
10BP 350ua,1- i/i6" Reet. “a, 0 “or 87 


10CP 750ua, 1 ox! %"" €1.45@, for 
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GTD! POWER-DIAMOND- 


TRANSISTORS 
Faotory Tested 
***MFGRD in U.S.A. 
Replaces Medium & 
HiWattage Types 
2N155, 2N156, 2N234, 
2N256, 2N307, 2N554 
aie TO 3GP 80¢ @, ....20 for a2 
PURPO: . 100/$65 
($10 pacts ‘this item we pay P.P., 70.8. i ) 


8 TOPHAT SILICON DIODES $1 
EXPERIMENTERS KIT, USE AS 
STABISTORS, ZENOR DIODES 
METER PROTECTION CLIPPER 
& RECTIFIERS! $10 VALUE. 


DIAMOND BASE MICA nee ia $ .30 
ROUND BASE MICA MTG IK 
pened ae wart HEAT SINK Witt 

FINS 80 SQ’... 1.25 
KIT ODES CoM. 
KIT TRNSTR NPN or PNP. 
1N34A DIODES 23¢ @, 10 for S$: 
($10 ormore this item we pay P.P./U.S.A.) 


Send 25¢ for Catalog 
JULY 1961 


“TA B”’ 


THuat's A Buy 


“TAB” Tubes Factory Tested, Inspctd, 
Six Months Guaranteed! No Rejects Boxed! 


mete Col & Beak eee New & Used 
x bea. 
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oie ore oe 


6.00 
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ae 


Sen 
15GP22 _89.00 
GA7 1.00 


TAB" FOR THE BEST KITS! 


| GENERAL PURPOSE—PNP— 
| COMPUTER GRADE! 
Use as Amplifier—Oscillator—HiFi 
Logic—Servoamp—Power Supply 
Pulse Amplifier or High Current Switch 
Veb. Vee. Veb Approx 40V 
GP3C rated 300 ) Milliwatts 65¢, @ 10 
for $5, 100 f 39 
GPIOC Hated 1 watt 90¢, 6 $5, 100 $63 


1N155 
N178 


$1.39, 


2N176_ $1.80, 2N177 $1, 
$125. ‘ Tet 


2N247 $1.50, 2N255 $1.20, 
Es 2N274 $1.25, 2N408 $180, 
2N544 siz, Note $1.80, 2N579 $2.20, 
2N581 $1.25, 2N582 $2.10, 2N174 $8.50, 
2N443. $650, 2N670_ $1.60, 2NG71_ $2. 

NEW BATTERY CHARGER BC6-12V 

FOR 6V OR i2 VOLT BATTERIES, 
TRICKLE & FULL CHARGE up to4 AMP 
Charges 6 & 12 volt batteries 


dine tani tated 2.54 
612 


111 TUBE SPECIAL I! 1 
4X150D—Removed from Govt, equip- 
ment. Tested. $3 ea., 2 for $5. Filament 
Xfmr. $2. First come, first served. 


“TAB"—THAT’S A BUY. 
BARGAINS 
New Varlacs/or equiv 0-135V/7.5A.$15.30 
New Variacs/or equiv 0-135V/3 Amp $10.65 
New Variacs/or equiv 0-132V/1.25A. $7.25 
7 


RF-MTG GE/475 Ma & 5 Amp $4@, 2/S; 
DC-METER Dejur 800 Ma/2%” $3@, 2/$5 
DC MTR 100Ma/2%"" 1, 2/85 
RE-HTR Weston 750Ma/TC /$8 


$4@, 2 
DOMETER One Ma/t” Wd. $5@, 2/38 
TRS PWR DIODES? up to Samp..4 for $1 
TRS PWR DIODES* up to 5amp..4 for $1 

*Heat sink mounted. 
SNOOPERSCOPE TUBE 2"...$5@, 2/$9 
MINI-FAN 6 or 12VAC/60 Cys $2@, 3/$5 
NEW PRINT CKT-PANEL, lix12x.062"" 
IN34A 45¢@, 15/$5;1N35$1; 1N38 70¢@; 

XTAL OVEN—115V&Thermost: +82 
Blower 24VDC/100CFM. 
Xmitting Mica’s 006 @ 2500V, 5 for 
4-1000A Air Socket, less chimney. 
829B Socket 85¢, 183 Socket. $i 
4x150 Ceramle/LOKTAL. . 2 for $1.00 


ae 
00 


GTD! HIPOWER-ROUND- 
TRNSISTRS Factory Tested 
***MFG in U.S.A. 
2N277 or 2N4 at 

@ $3.7! 


m 
Wr aNYAS $800 0, 4/516 
or fa 
this item wepay P.P./U.' B.A.) A.) 


0 | Ct or more 
NEW POWER 
CONVERTER 


12VDC to S00VDC 
up to 200MA 


100 Watts; ee ar 
250VDC 


“Type C1250E $33 


TYPE C650E FOR 6VDC INPUT Pid 
12VDC to 250VDC up to 150MA 
Type Cl225E $30 
C625E for 6VDC input $30 


“TAB” TOROID XFMRS for 
TRANSISTOR POWER CONVERTERS! 
T6-500B/6VDC Innt. 500VDC & Tap. Max 
ae $15. T12-500E/12VDC Inpt, 500VDC 
& Tap, Max 200Ma $15. T6-250E/6VDC 
innt. 250VDC, Max 150Ma $14. T12-2508/ 
12VDC Inpt, 250VDC, Max 150Ma $14. 


Leece Neville Charger Systems 
“SILTAB” Silicon Rectifier 
Replacement 
Non-Aging Hermetically Sealed 
FOR 6 or 12VDC @ 100A, Type YJ9 $24 


SELENIUM F.W. BRIDGE ECT ne 


DG I8VAC 36VAC 72VAC ‘AG 

AMP \avbG 2eVOG S4VDG l00VDE 

Ol % «$1.00 $1.90 $3.85 $5.00 

Si i Ge 

' Al if eB 11.10 

No See—Write!) 3290 © 4.00 8.60 13.45 

iu —T TERMS: Min Order $3—25%|/S 6 415 8.00 18.75 31.90 
with order F.0.B. New York.|= 19 6.10 12.15 26.30 41.60 

Ten day guarantee, priee of| , 12 7.75 14.90 30.95 43.45 

mdse. only. Our I7th’ year. 22 1285 2460 Write For 
Prices shown ore subject to chonge. O24 15.00 29.45 Rectifier Catalog 


111G5 Liberty St., N. Y. 6, N. Y. @ RE 2-6245 
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AMERICAN GELOSO V.F.0.’s 


Wired, tested, calibrated, ready 
for use, Mod, 4/104 fer driving 
‘one 807 or 6146 final in AM or 
CW under Class 'C'* conditions. 
Mod. 4/102 for driving two 807's 
or 6146's final. Has 5 bands. 
Supplied with Mod. 1640 

dial ass’y. 

Mod. 4/103 for 144-148 mc 
bands. Combines VFO primary 
freq. of 18 mc with xtal 
fuadamental freq. of 12 me. 
Supplied with Mod, 1647 

dial ass'y. 


Mod. 4/104, 4/102 or 4/103 
less tubes and xtal, each $25.95 


AGS—RT—101 “ 
CITIZENS BAND e 
TWO .WAY RADIO 


No license required, Complies with part 15 
of FCC rules on low power units, 1.5 mi. 
average range on land, up to 5S mi, on 
water. Xtal controlled ‘XMTR, Rec. Sens. 
1 uv. Each unit complete with transmitter- 
receiver, AM radio, leather carrying case, 
ear-phones, antenna, 6 penlight batteries. 


$70.00 ea. 24or $139.50 


PRECISION PLANETARY-VERNIER 
for exceptionally fine tuning 
Superb craftsmanship by Jackson Bros. 
of England, Ball bearing drive, 4’ 
dia, shaft, 1%” long, 6:1 ratio, 
Vy FB for fine tuning. Easily adapt- 
able to any anata Comparable 
Value — $5.95, 
Amateur Net $1.50 ea. 
10 for $13.50 


THE COR-MAC 2 METER 
CUBICAL QUAD ANTENNA 


Complete 2 meter quad antenna 
kit, machined from the finest al- 
loys of aluminum. .. assemble 
it yourself with only pliers and 
a screwdriver, This 2 meter cu- 
bical quad was derived from the 
basic design concept proved so 
successfully for the 10 and 20 
meter beams. 


2 meter Kit $12. 50 


24 HOUR CLOCK 


24 hr. chrome plated 8” 
metal wall clock. Inner dial 
with south polar projection 
map of world indicates time 
around world. Polar projec- 
tion dial adjustable for var 
_ time zones. Shpg. wt. 

s, 


“Wonder Bar” 10 Meter Antenna 


As featured in Nov. 1956 QST. Complete with B & W 
me fo na a Only 8 ft. long for 10 meters. 
S$. 


Amateur Net $7.85 


110 v. 60 cycle model 
$8.47 tax incl. 


Versatile Miniature Transformer 
Same as used in W2EWL SSB Rig — March 
1956 QST. Three sets of CT windings for 
a combination of impedances: 600 ohms, 
5200 ohms, 22000 olims, (By using center- 
taps the impedances are quartered.) The 
ideal transformer for a SSB transmitter. 
Other uses: interstage, transistor, high 
impedance choke, line to grid or plate, 
etc. Size only 2” h. x 34” w. x %4" d. 
New and fully shielded, 


Amateur Net $1.39 
3 for $3.49 10 for $10.75 
ARROW Authorized distributor of HEATHKIT equipment ARROW/ ~ELECTRONICS, INC. 


65 Cortlandt Street, New York 7, N. Y. © Dighy 9-4730 
525 lericho Turnpike, Mineola, N. Y. ¢ Ploneer 6-8686 


MAIL ORDERS PROMPTLY PROCESSED 
SAME DAY SHIPMENT FROM STOCK 


i SAY YOU SAw IT IN 73 


It pays to insist on 


PR crystals 


STANDARD OF EXCELLENCE SINCE 1934 


& 


=e 


AMATEUR TYPES 
Fundamental, PR Type Z-2 


long-lasting; £500 cycles.. 


Hermetically sealed; 
27,000 Ke., +3 Ke.; 


6 Meters, PR Type Z-9A 


Fifth overton for operating directly in 6-meter band; her- 
Z-9A metically seal calibrated 50 to 54 Mec., =15 Ke.; .050” pins. 
$4.95 Net 


CITIZENS BAND CLASS “D” 
Type Z-9R, Transmitter 
FCC assigned frequencies in mega- 
26.965, 26.9 26.985, 


number of equipment) $2.95 Net 


CITIZENS BAND CLASS “D” 
Type Z-9R, Receiver 
.F. frequency, also wheth- 
er receiver oscillator is above 
below transmitter frequency. 
brated to .005%. (Be sure to specify 
manufacturer and model number 
of equipment.) $2.95 Net 


Type Z-9R, Radio Control 


2XP FCC assigned frequencies in mega- 
cycl 6.995, 27.045, 27.095 
27.14 -195, 


to .005%. (Be sure to specify manu- 


facturer and model number of 
equipment.) $2.95 Net 
Type 2XP 
Suitable for converters, experimental, etc. Same holder 
dimensions as Type Z-2. 
1600 to 12000 Kce., (Fund.) +5 Ke. --..--$3.45 Net 
12001 to 25000 Kc. (3rd Overtone) +10 Ke.. $4.45 Net 


ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED. 
ORDER FROM YOUR JOBBER. 


COUNCIL BLUFFS, 


Frequency Ranges in Kes.: 3,500 to 4,000 (80M); 7,000 to 7,425 (40M); 
8,000 to 8,222 (2M); 8,334 to 9,000 (6M). 


Rugged. Low drift, fundamental oscillators. High activity and 
power output. Stands up under maximum crystal currents. Stable, 


Third Overtone, PR Type Z-9A 


calibratec 
050" pins........ 


PETERSEN RADIO CO., inc. 2800 W. Broadway 


-.$2.95 Net 


24,000 to 24,666 and 25,000 to 


$3.95 Net 


COMMERCIAL TYPES 


Commercial Crystals available from 
100 Ke. to 70 Mc. Prices on request. 


Type Z-1, MARS and CAP 
Official assigned frequencies in 
the range. Calibrated to .005%. 


1600 to 10000 Ke.........$3.45 Net 


Type Z1, TV Marker 
Channels 2 thru 13....$6.45 Net 
4.5 Mc. Intercarrier, 


01% w- $2.95 Net 
5.0 Mc. Signal Generator, 

01% sessssssssss-- $2.95 Net 

10.7 Mc. FM, IF, 

OE css $2.95 Net 
Type Z-6A, 
Frequency 
Standard 


To determine band 
To keep the 


VFO i 
prog rated 


$6.95 
Net 


100 Ke. 


IOWA 


EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N.Y., U.S. A. 


*@ Exclusive Dial Selector instantly converts the finest 
amateur receiver for the money into the receiver for the 
SWL by providing calibrated amateur or foreign broad- 
cast bandspreads at the flip of a knob. 

@ Double Conversion for maximum image rejection. 

@ Variable IF Selectivity with ferrite filter for 600 cycle CW, 
3 ke SSB and 5 ke AM bandwidths. 

@ Five Main Tuning Ranges for uncrowded calibration from 
540 kc to 30 mc. 

@ Built in 60 to 1 Bandspread Vernier for maximum tuning 
ease. 

@ Separate Product Detector and Full SSB/CW AGC 

@ Sensitivity better than one microvolt for 10db S/N. 

@ Voltage Regulated oscillators and ceramic coil forms for 
maximum stability. 

e@ Flip Foot for maximum operating convenience. 


NATIONAL’S NEW NC -190 4 


puaeeriad cash price: $199.50. 
3 Matching Speaker: $19.95 


Signily higher west of the Rockies and outside the U. S. A.). 
Most National Distributors offer budget terms and trade-in 
allowances. 
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NATIONAL RADIO COMPANY, INC. MELROSE 76, MASS. 
A WHOLLY OWNED SUBSIDIARY OF NATIONAL CO., INC. 


Export: AD AURIEMA, INC. 85 Broad St., New York, N.Y. Canada: CANADIAN MARCONI CO., 830 Bayview Ave., Toronto 17, Oni 
Specifications Subject To Chonge Without Notic 


